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Chapter 1

Introduction

Approximately two percent of the school-aged population is identified
as severely handicapped for purposes of educational programming. These child-
ren possess "severe language and/or perceptual cognitive deprivations" and
additionally display any lr all of the following excess or abnormal behaviors:
(1) failure to respond to pronounced social stimuli; (2) self-manipulation;

(3) self-stimulation; (4) manifestations of intense and prolonge4 temper
tantrums, and; (5) absence of rudimentary forms of verbal control'. Children
evidencing such characteristics include the profoundly and severely mentally
retarded, those with two or more serious handicapping conditions (e.g., the
mentally-retarded blind and the cerebral-palsied deaf) and those seriously
emotionally disturbed children diagnosed as autistic and schizophrenic. In

some cases, such children may also have an extremely fragile physiological
condition--often true for the profoundly retarded but almost never the case
for an autistic child.

When educational intervention is introduced for severely handicapped
children it is apparent that those children who exhibit multiple behavior prob-
lems present the greatest difficulty to educators. This is especially notice-
able now that special educational programs designed to enhance adaptivt skills
are dearly effective for most developmentally disabled children. Conventional
or special educational teaching strategies are minimally effective with child-
ren who are socially unresponsive, who do not attend to environmental stimuli,
who show n, sustained involvement with external objects, who respond to attempts
at social intrusion with crying, tantrums, aggressive or self - Injurious beha-
vior, or who engage in persistent, repetitive activities that have no significance
for learning or development. The presence of such behavior cuts across all the
traditional diagnostic categories of severe childhood handicaps. It is also
likely that children exhibiting these types of behavior are referred to time
consl4ming and costly consultations by neurologists, psychiatrists and
psychologists more frequently than children exhibiting similar levels of
adaptive behavior and are also harder to place in long-term educational
settings, Paradoxically, therefore, those children in greatest need of training
in adaptive skills may receive the least intensive treatment services because
of the disruptive effect of these excess behaviors on the educational process.

Numerous guidelines are available to assist teachers and parents in the
selection of priority instructional objectives in the various skills domains
relevant to the ultimate functioning of severely handicapped persons. Tradi-
tional skill sequences are available'in the cognitive, communication, motor
and sensorimotor, socio-emotional, and self-care or adaptive behavior areas.

These sequences may be either,developmental or behavioral-task analytic in

'Federal Register, 1975, 40:35, 7412.



nature For they may be a combinatior of behavioral - developmental), but t4v
are explicitly organized in a test-train iurmat such that priorities emergge
directly from the assessment process. The alternative ecological assessment
and functional programming model articulated by Brown and his colleagues also
provide (if diametrically opposed) criteria for selecting skill acquistion
targets on behalf of severely handicapped learners. The Individualized
Education Program format required by Public Law 94-142 seems well-designed
for documentation of these educational decisions on a year-by-year basis.

Unfortunately, a similar level of sophistication does not exist in the
form of empirically-based priorities for programming for the decrease of
excess behaviors. With the exception of isolated attempts to assess socio-
emotional adaptation level (for example, see Schopler and Reichler's PEP,
1976), no sequenced and prioritized instructional recommendations exist for
programming either for the development of appropriate social interaction
and play behaviors or the systematic decrease of those behaviors judged to
be negative ones in the Oild's repertoire. Furthermore, those efforts which
do exist are primarily Mended as gross measures to assess clinical improve-
ment rather than providing a sequence of intervention priorities. Generally,
behavior modification with excess (problem) behaviors. has proceeded on an
ad hoc basis wherein single target behaviors are selected for intervention
according to arbitrarily criteria and with little regard for the effects of
each such intrusion on the child's total repertoire and longitudinal develop-
ment.

Finally, there exist no guidelines for teachers and other clinicians
to use in determining the appropriate combination of programming for both
skill development and the decrease in excess behavior: concomitant needs
presented by severely handicapped children who additionally display multiple
behavior problems. Such children present many more potential instruction
and behavioral objectives than could be systematically programmed at any
given point in time. Which needs should be addressed first? In fact, there
exists no consensus regarding even the general issue of whether or not excess
behavior should be modified before skill instruction or in conjurction with
efforts to teach new skills (Kcegel, Egel, & Dunlap, 1980; Lathey, 1978;
Lovaas, 1981; Gaylord-Ross, 1980; Schroeder, Mulick & Schroeder, 1978) After
15 years of demonstrated (if temporary) efficacy of behavior modification
procedures in the decrease of negative behaviors considered one at a time,
it would seem appropriate to attempt t- establish socially and empirically
valid recommendations for selecting particular priority target behaviors and
intervention procedures over others,under which conditions, in conjunction
with each child's overall educational needs. Given the multiple educational
needs of severely handicapped children with stere behavior problems, the
selection of particular intervention targets invariably means that others
will not be modified. Furthermore, the selection or certain intervention
targets may result in intended and unintended positive and negative behavior
changes. Obviously, teachers, clinicians and parents should attempt to
identify both effective and efficiert behavior changes, i.e., those which are
associated with maximum benefit to the child. Particularly given the limited
educational time available to handicapped children, it seems crucial that
those choices assoicated with the most beneficial outcomes must be made.

10
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Careful consideration of the multiple and longitudinal effects of each
intervention decision is essential if the precious instructional time of
severely handicapped children is to be utilized wisely.

Description and Classification of Excess Behavior.

The behaviors Ile have been loosely referring to as abnormal, maladaptive,
or disruptive will be referred to as "excess" behaviors throughout the remain-
der of this discussion. By this is meant that they are behaviors which occur
with excessive frequency, intensity, or duration and which need to be reduced
or extinguished in order to meet common societal norms for appropriate child
behavior. The term "abnomial"impliet that these behaviors are qualitatively
different from those found in non-handicapped infants and children, and
the term "maladaptive" implies that the behaviors are not functional for
the child. Neither of these assumptions has been demonstrated to be true
and so will be avoided.

Although the number of such excess behaviors is potentially infinite,
in practice it seems possible to identify a limited number of behaviors
which are quite commonly observed. However it must be realized that the
labelling of many of these behaviors is an arbitrary function of the way the
observer selects units from the "stream of behavior", so that the "inat-
tention to visual stimulation" might be the same behavior as "fixed
staring at hands", and "repetitive manipulation of objects" might be the
reciprocal of "lack of toy play" or a cause they of. Similarly when we
group these behaviors into categories we may do-ti on the assumption that
they serve a similar function, e.g., "self-stimulatory activities", or on
the basis of common topographies, e.g., "hand and finger mannerisms".

Forehand and Baumeister (1976) proposed categorizing these behaviors
into sterectyped acts, antisocial behavior, and classroom disruption.
Another scheme, based on functional categories, has been proposed by
Teaching Research who grouped excess behaviors into four categories based
upon experience with the severely handicapped in the State of Oregon
(Baldwin, personal communication):

1. Self - indulgent, attention-seeking ("Me first"): this includes
behaviors such as crying, whining, "dependent" demands for teacher
attention, etc.

2. Noncompliant ("I don't want to"): refusals to perform a task, etc.

3. Aggressive ( "I'll get you"): purposeful hitting, pushing, biting,

taking objects from others, etc.

4. Self-stimulation ("Doing my own thing"): refracting light, mastur-

bation, finger flicking,, rocking, etc.

A possible problem with this schema is the implied intentionality
which may not be psychologically real. Some behaviors could functionally

3
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fit into more than one category; e.g., self-injurious behavior can'at
various times be described as self-stimulatory or as attention-seekiny in
efferent children, or even in the. same child in tifferent situations,
across time, etc. Excess behaviors need not, of course, have any function,
and may emerge as components of mrological dysfunctions, such as
seizure-induced behavior, tremors, and athetoid movements.

_It may be more useful for purposes of intervention to conceptualize
excess behaviors into just two gross categories: (1) ritualisms, and;
(2) manipulatives. A third set, serf - injurious behavi577aTtrappropriately
be located in either of these categories, dependent upon the function which
the behavior demonstrates.

Ritualisms are those behaviors which appear to be non-goal orated
but engage the child's total attention during the time in which they occur.
These behaviors have been variously described as bizarres, stereotypes,
rituals, perseveration, self-stimulation, el.c. Some writers include at
least some types of stages of self-injurious behavior in this category
(Williams, 1974), though there is also evidence that self-abuse may be
utilized functionally by the child (Carr, Newsom & Binkoff, 1976;
Caylord-Ross & Weeks, 1978). A feature which differentiates ritualisms
from those behaviors in the category of manipulatives is that the former
behaviors are thought to be self-reinforcing. That is, they function as
their own reward and thus require no external consequences from the en-
vironment to maincain and may even be unresponsive to any external conse-
quences intended to decrease their level of occurrence (Wolery, 1978). Ri-
tualisms occur at high rates, in the absence (or may prevent the initiation)
of social interaction, and are either highly resistent to change efforts by
intervention agents or are highly likely to reappear at a later date when
specific programming efforts cease (Brannigan & Humphries, 1972; Hutt &
Hutt, 1970; Koegel, Firestone, Kramme & 04nlap, 1974; Smith & Connolly, 1972).
Examples of ritualisms include hand clapping, finger flicking, rocking, spin-
ning objects, head weaving, repetitive vocalitations, hand/arm flapping, etc.

Manipulatives are behaviors which appear to be goal-directed and under
environmental control, perhaps occurring specifically in the context of social
interaction or designed to initiate or end a social interaction. In particular,

such behaviors: (1) seem intended to function as aversive stimuli or conse-
quences to others. By refusing to respond to environmental demands or intru-
sion efforts by others, the child may display certain behaviors which appear
particularly well-suited to function as punishment to the caregiver, thus re-
ducing.those caregiver instruction efforts (e.g., temper tantrums, crying,

etc.), or; (2) occur whenever reinforcement for another behaviorpreviously
reinforced--is not forthcoming (e.g., attention seeking whining, pushing,

shouting, etc. See also Lovaas, Freitag, Gold & Kossorla, 1965). Examples

of manipulatives include temper tantrums, noncompliance, crying/screaming,'
hitting others, running away (bolting), throwing objects, etc.

No clear consensus exists as to whether self injurious benaiiors (518)
are either self-stimulatory or manipulative in nature. lapW"s that in-
dividual SIB occurrences can be included in either category for different

4 12



children, different situations, and/or different times (Neapolitan, 1978).
It should be possible for a clinician to determine whether a particular SIB
is functioning as a self-stimulatory or a manipulative behavior, and thus
incorporate this knowledge of the behavior's function into any intervention
plan (Carr, 1977; Williams, 1974; Frankel & Simmons, 1976; Bachman, 1972).
Examples of SIB include face slapping, head banging, scratching/picking skin,
self-biting, eye-gouging, ctc.

There is clearly a need for a more adequate schema--firstly for identify-
ing these excess behaviors and secondly for grouping or classifying them ac-
cording to empirical criteria--since no two children are going to exhibit
exactly identical behaviors. To investigate the former problem it would seem
necessary to gather examples of excess behavior in as neutral a fashion as
possible, for instance by ethologically-oriented descriptions of behavior
from an extensive saeole of severely handicapped preschool children. As
these behaviors presumably alter their topographies over time and in conjunc-
tion with developmental changes and the acquisition of new skills, such a
survey should include thi., longitudinal survey of selected excess behaviors.

Furthermore, the identification of excess behaviors from the total behavioral
output of the child involves a judgement process by the observer. There is a
need for studies of how the adults responsible for teaching and parenting the
severely handicapped child isolate, respond to, and interpret these various
behaviors.

The problem of classifying or grouping behaviors according to some logical
criteria, such as their functional significance for the child, is an issue
which iscloselyrelated to theoretical conceptions regarding the organization
of these behaviors and their interactions with other behaviors and with envir-
onmental events. Unverstanding the functional organization of excess be-
havior is the key to determining treatment priorities in a rational, empiri-
cally-based fashion. The next section summarizes some of the organizational
concepts that have already been proposed in the literature.

Review of Orjglns and Organization of Excess Behaviors.

(a) Lack of adaptive skills and alternative competing responses. In

normal children, socialization skills appear to develop sequentially in a
manner analogous to developmental progressions mapped for language, sensori-

motor, cognition, etc. Such a sequence begins with variations in crying and
smiling behaviors in the infant as a function of caregiver behaviors, and
moves through "stages" of solitary, parallel and cooperative play with peers
in the older preschool child. The social repertoire becomes increasingly more
complex throughout the school-age years, culminating in a welladjusted adult
who knows even the "residual rules" governing social interaction (Scheff,
1966 -). Strain, Cooke and Apolloni (1976) have documented the importance of
these social interactions as the context for acquiring much information in
all other areas of development, in addition to their intrinsic value of adap-
tation to the social environment.

This sequence of socialization is absent in severely handicapped child-
ren, and may in fact be prevented from occurring by the environmental response

5 13



to a "deviant" child (Eluium, Rynders & Turnure, 1974). A serious delay in
cognitive and motor development limits naturally occurring responses which
might then be reinforced in a social context by caregivers. An ecosystem
of adaotive interactions with the environment would fail to develop under
such conditions, and the handicapped child might be described as an organism
in isolation from his surroundings and the information therein. It may be
that all excess behaviors.can be redefined In terms of the absence of adaptive
or skill behaviors, including social ones. Excess behaviors might be pre-
vented from occurring in a population for whom adaptive behaviors in each
response class are carefully programmed, and could presumably be replaced
when they do occur by teaching approriate incompatible skill behaviors as
the child is developmentally and physically ready. Horner, Holvoet and Rinne
(1976) suggest in particular that bizarre stereotyped behaviors may be a con-
sequence of the lack of cognitive andmctor repertoires which might promote
the development of play and similar social interactive skills with which to
occupy free time. Schuler (1982) argues that excess behavior often serves
a communicative function for children with limited communication skills, and
Carr, Newsom and 8inkoff (1980) presented evidence that aggression was utilized
in certain situations by severely retarded individuals as a strategy of say-
ing "no" to tasks they considered aversive. Similarly, benaviors such as
screaming, crying and hitting in the context of social interaction may actually
reflect "tactual defensiveness", i.e., the lack of appropriate association of
touch with pleasant outcomes (8radtke, Kirkpatrick & Rosenblatt, 1972; Siegel,
1972).

The concept that at least certain excess tiehaviors are a function of ab-
sence of more appropriate skills implies that the excess behavior has the
same function, or is maintained by the same reinforcer, as the skill. Thus
stereotyped behayiors may be thought to generate important stimulus input

in the way that more appropriate play would serve the more skilled child.
There have been some attempts to document similarity of function between
appropriate and inappropriate behaviors (Kissel & Whitman, 1977; Voeltz &
Wuerch, 1981), although successful reduction of the excess behavior by teach-
ing the skill does not necessarily establish this ccmmon functional element.
In Flavellss (1973) study of the reduction of stereotypes by the reinforce-
ment of toy play, for instance, the excess behavior might have been directly
influenced by the training proceudres, or might simply have baen incompatible,
in the physical or topographical sense, with the play activities. This issue
is also pertinent to the report by Kissel and Whitman (1977) of the effects
of play-training on the self-stimulation of a profoundly retarded boy. The
amount of self-stimulation seemed closely related to the amount of play, so
that in situations where ,)lay was limited, such as the ward, self-stimulation
reamined at high baseline levels despite the acquisition of the skill itself.
If toy behavior is only topographically incompatible with self-stimulation,
then one could expect reduction in hand stereotypes, but not, for example,
oral self-stimulatory responses such as blowing or teeth grinding.

The importance of understanding the relationship between excess behavior
and some more adaptive social skills is underscored by the recent reports of
the relative failure of direct modification techniques, such as overcorrection,
to eliminate stereotypic behaviors. These failures have mostly been in terms

14
6



of the increase of other self-stimulatory behaviors following the decrease
in the target (Epstein, Doke, Sajwaj, Sorrell, & Rummer, 1974; Foxx & Azrin,
1973), through Becker, Turner & Sajwaj (1978) reported only a temporary in-
crease. When Qollings, Baumeister and Baumeister (1977) reported that the
suppression of body-rocking in me subject was associated with an increase
in other stereotypic behaviors, they recommended that training programs de-
signed to suppress such behaviors should attempt to develop more desirable
behaviors in their place. jronically, a review of self-injurious interven-
tion efforts revealed that only 18% of published studies included a controlled
training program for positive benaviors (Johnson & Baumeister, 1978). Simil-
arly, Schroeder, Mulick and Schroeder (1978) emphasize that a major deficiency

in past research is a failure to even report tnose simultaneous skill build-
ing efforts which do occur. Because of this and other problems noted earlier,
no systematic guidelines exist to aid the choice of effective alternative be-
haviors for educational programming.

(b) Response Classes and Clusters. There is considerable data as well
as theoretical support for the expectation that any manipulation of one tar-
get behavior will result in predictable changes in other behaviors which were
not specifically manipulated. There are numerous constructs noted in the
literature which clearly suggest an observable phenomenon; Table 1 provides
a listing of these constructs.

Skinner (1953) has conceptualized the notion of response classes, de-
fined as sets of disdriminable behaviors which would vary together and in
a predictable pattern. This would imply that the deliberate manipulation of
any one behavior should also result in measurable changes in other members of
that response class 4n a predictable direction. At the theoretical level,
only Staats (1975) has taken seriously the interdependence of behaviors and
discussed the functional consequences of responses as independent variables
for other responses. At the applied level, there has long been evidence sug-
gesting the reality of behavioral inter-relationships with considerable con-
sequence for efforts to intervene with children's behavior. In one of the
earliest and most well-known behavioral intervention studies with a severely
handicapped child, Risley (1968) described the appearance of a topographi-
cally similar and equally undesirable side effect (chair climbing) when a
negative target behavior (wall climbing) was punished--through the new be-
havior was also extinguished with no further undesirable behaviors which
are closely related to the punished behavior (e.g., an effort to extinguish
echolalia might extinguish all speech, both echol,lic and spontaneous). Un-
fortunately, with the notable exception of Wahler's work (discussed below),
behavior modifications efforts with children during the past 20 years have
focused almost exclusively upon single dimensions of behavior, in which
single intrusions are conducted in piecemeal fashion.

Willems (1974) has called for a serious investigation of the way in
which behaviors and environments might be interrelated, stating that:

The question of larger and unintended effects within inter-
personal and environmental contexts and over long period of
time beg for evaluation and research, because lessions learned
in other areas suggest that we should always be sensitive to
"other" effects of single-dimensional instrusions (p. 346),

He argues that a system-wide ecological outlook is more re-
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TABLE 1.1

Constructs Suggesting the Existence of Behavioral Interrelationshipsa

A. Phenomena observed in intervention studies.

Side effects (unintended effects): unplanned or unexpected changes
(usually negative) in behaviors which were not directly altered.

Sympton substitution: the appearance of another (undesirable) behavior
along with the successful reduction of the intended target, assumed
to be "taking the place" of the reduced behavior due to some remain-
ing need which has not been addressed by the intervention.

Collateral/Concomitant effects: changes in behavior (generally consi-
dered positfve or neutral) not specifically programmed during in-
tervention.

Response generalization: the appearance of responses which were not
specifically trained but are similar to the target behavior such
that they are presumed to belong to the same response class or have
the same function.

Generalized benefits: broad benefits (e.g., positive social inter-
actions, enhanced learning) which occur because the learner has
acquired a certain "crucial" behavior or skill important to his/
her more general functioning.

B. Theoretical (behavioral) constructs:

Adventitious reinforcement: modification of an unintended response
due to the ehance temporal contiguity between that response and
the one actually being modified through some reinforcement con-
tingency.

Response interdependence: the occurrence of one response is depend-
ent upon the prior of simultaneous occurrence of another, i.e.,
one response functions as the independent variable for another.

Functional equivalence: two response which may differ topographi-
cally nevertheless serve the same functionmd thus may be inter-
changed.

Functional incompatibility: behavioral states or responses which
prevent or interfere with alternative ones (e.g., attentional
states).
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Setting events: environmental events which have a broad influence
en an individual's behavior, usually considered to be temporary
(e.g., a dean in the family, a move).

Developmental prerequisites: behavior considered to be an essential
component for the development of later, presumeably more complex,
behaviors and stages (e.g., object permanence is viewed as a pre-
requisite to the use of symbols as required for language develop-
ment).

Mediating responses: a general response presumed to have utility for
the development of more complex behavior (e.g., problem-solving
skills, learning-to-learn, self-control strategies).

Habit family hierarchy: response which occur according to relative
probabilities given particular situations and a common stimulus
response.

Displacement (adjunctive behavior': irregular,. stereotyped and active
movements occurring when another response pattern is prevented or
interrupted.

C. Terms used to describe reponse organization in the literature.

Response class: topographically different behaviors which share the
miriTUEanditions of a response needed to obtain reinforcement.

Response chain: contiguous responses where one serves as the discri-
minative stimulus for the other, or as the conditioned reinforcer

for the preceding response.

Response hierarchy: different probabilities of obcurrence of alter-
native responses in given situations dependent upon individual
learning history.

Keystone behavior (pivotal skill): a response which is necessary
and sometimes sufficient for the appearance of other, usually
positive responses.

Concurrent behavior: the occurrence of two or more responses in
----FiFfriTfiFFifTon, produced by the control of two or more

schedules of reinforcement which are simultaneously in effect.

a
Condensed from Table 1 in Voeltz and Evans (1982).
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presentative of the actual sequences of events, and that an idiosyncratic
perspective of capricious or randomly appearing individual behaviors in the
repertoire of children with problems.is not supported by empirical evidence
of multiple effects and environmental functions. Though Baer (1974) did
state that some response chains and classes in children might well be cap-
ricious, he also supported the possibility that individuals will share
similar chains or classes such that a typical pattern, which would provide
useful intervention information, might emerge through careful study.

Voeltz and Evans (1982) have provided a systematic evaluation of the
clinical evidence supporting the existance of behavioral interrelations.
The four major sources of published empirical data relevant to this issue
are summarized briefly here as follows:

(1) Intervention Studies with Negative Targets.

Following an exhaustic review of behavioral intervention studies,
only 29 studies were located (through summer 1980) in which a successful
effort to reduce an excess target behavior included information on concom-
itant nontargeted behavior charge. The quality of the evidence varied greatly,
including anecdotal reports by the child's teacher, parents, or the authors
themselves, potentially verifiable written records (e.g. movement to a less
restrictive educational placement), and systematic behavioral observations
of the non-targeted behaviors reported to have changed. The latter informa-
tion would provide the strongest support for behavioral interrelationships,
and 20 of the studies provided such data. However, few of those studies
monitored the behaviors through all phases of the experimental design, and
the more recent work indicates an increased use of subjective clinical im-
pressions of generalized improvement, etc., rather than actual data to vali-
dateconcurrent behavior changes. Findings of specific behavior changes in-
cluded both positive and negative unintended effects, with no clear patterns
which might imply behavioral interrelationships across children and/or be-
haviors. In general, then, these studies provide little basis for generali-
zation regarding collateral effects or response interrelationships.

Nevertheless, the absence of clear patterns may rimply reflect an
absence of data. Our review of interventions with children revealed more
than 90 discrete, topographically distinct excess behaviors identified as
targets, and the small number of studies which reported collateral effects
dealt with only a sub-sample of these behaviors. There are few examples of
either direct or systematic replication across subjects where evidence of
behavioral interrelationships has been documented (cf. Zlutnick, Mayville,
& Moffat, 1975). In general, then, the absence of Tear patterns may simply
reflect an absence of data. This situation can only be ameliorated if fu-
ture studies monitor multiple responses, including both the intended target
behaviors and other behaviors which are of some concern and which might also

evidence change.

(2) Intervention Studies with Positive Targets.

There has been a traditional interest in.behavioral interrelation-
ships in intervention efforts to increase children adaptive behavior, includ-
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ing: (a) appropriate toy-play as a substitute for self-stimulation (Kissel &
Whitman, 1977; Voeltz & Wuerch, 1981); (b) independent toy play as an alter-
native to oppositional behavior (Wahler & Fox, 1980); (c) communication
skills as a functional alternative to disruptive behavior (Casey, 1978;
Schuler, 1982); and (d) social skills in lieu of agression (Bornstein, Bel-
lack & Hersen, 1980). This work has attempted to demonstrate a reciprocal
relationships between the two classes of behavior, such that the acquisition
of a positive skill will result in a decrease of the negative behavior. Thus,
Gaylord-Ross (1980) recommends a curricular approach to the remediation of
excess behaviors whenever possible, i.e., the teacher should identify and
program an incompatible skill to replace a negative behavior and include
more direct modifications of the latter only if a curricular approach fails.

(3) Learning States and Developmental Prerequisites

Work in developmental psychology on learning states and learning
prerequisites also suggest the existence of the notion of response-response
interrelationships. In special education, much remedial effort has tradi-
tionally been devoted to establishing attentive behaviors assumed to be nec-
essary for learning, motoric prerequisites for subsequent complex motor de-
velopment, etc. Risley (1968) proposed the term "functional incompatibility"
to describe the possibility that certain excess behaviors may reflect or in-
duce behavioral states which displace a learning state, and thus make it
impossible for the child to learn while s/he is engaging in the excess be-
havior. He considered the stereotyped behavior of handicapped children as
functionally incompatible with the establishment of new socially productive
behaviors, for example, and this presumed relationship between certain excess
behaviors and the development of skills has dominated both clinical psycho-
logy and special education. Yet, there are few systematic investigations of
this issue:, We could locate only two which provide direct evidence with re-
gard to children, Koegel and Covert (1972) and Lovaas, Litrownik, and Mann
(1971). Contrary evidence is provided by Rincover, Cook, Peoples, and Pac-
kt.rd (1979) and Wolery (1978) who reported increases in skill acquisition by
autistic and retarded children when they weTIFITTil;id to self-stimulate
briefly as contingent reinforcement for correct responses during instruction.

Evidence on developmental prerequisites is equally limited. Where in-
struction in isolated skills taught out of context has failed to result in
behavior change which generalizes and maintains, this may be evidence of the
negative effects associated with ignoring learning prerequisites, etc.
There is evidence that training of particular complex skills can result in
generalized improvements (Hart & Risley, 1980) and effects on nontrained
skills can serve as prerequisite' by providing specific patterns of stimuli
for others in certain directions only.

(4) Correlational Studies

An alternative strategy to identify behav'",,ral interrelationships

would be utliziation of multivariate statistical procedures to examlnepatterns

among responses derived from sy:tematic observation of more exhaustive cate-

gories of behavior. There are se.veral examples of this approach, most of
them investigating behavioral covariation in naturalistic settings without



any direct attempt to modify any of the responses but instead relying on
situational variations to determine cluster patterns and their stability
(Harris, 1980 ; Lichstein & Wahler, 1976; Strain & Ezzell, 1978; Voeltz
& Evans, 1979). Only two studies have gone beyond this descriptive approach.
Kara and Wahler (1977) and Wahler (197S) utilized multivariate analysis of
baseline data to select a target behavior and subsequently attempted to
demonstrate that successful intervention of that behavior would also involve
optimal positive concomitant effects upon other nontarget behaviors in a
response cluster. To date, Wahltr's work provides ltrongest.,support for
the feasibility of ultizing multivariate data on response interrelationships
to plan for maximum intervention effects.

(c) Physiological Correlates of Excess Behaviors. Most of the research
discussed thus far nas been concerned with practical issues regarding the re-
duction of specific excess behaviors in specific children with little attempt
to understand the functional significance of these behaviors for the child.
Although, as discussed above, there is growing interest in the inter-relation-
ships between excess behaviors and others in the child's repertoire, the
dominant conceptualization is still that of excess behaviors being operants,
under the control of the external environment (Forehand & Baumeister, 1976).
It is equally plausible that certain excess behaviors are associated with
psychophysiological variables.

The bulk of the earlier research involving physiological measurement of
multiply-handicapped children revolved around debates,as to whether autistic
children where chronically over-aroused or under-aroused. Results of such
investigations were generally .inconclusive and in some cases contradictory.
More recently attention has turned to. the notion that it is the repletion
of arousal level that seems to present special difficulty for autistic child-
ren. MacCulloch and Williams (1971), for instance, noted that autistic:alld-
ren appeared to have difficulty in the homostatic mechanisms which regulate
heart rate, and most clinical descriptions of the syndrome point to the strik-
ing tendency of autistic children to show over-arousal to some forms of stimu-
lation and a lack of responsiveness to others. In a study more adequately
"controlling general activity level Hutt, Forrest, and Richer (1975) confirmed
MacCulloch and Williams' (1971) finding, noting that the greatest variance
of beat-to-beat heart rate in autistic children coincided with their stereo-
typed behaviors.

The relationship between the stereotyped, manneristic, 'repetitive be-
haviors of such children and general arousal revel has also been noted.
Hutt, Hutt, Lee and Ounsted (1965) reported that autistic children engaged
in more arm and hand flapping, finger twisting, and other repetitive movements
in a complex environment than in a simple one, and that these behaviors were
correlated with activated EEG patterns. In line with the above findings it
has become common to interpret these behaviors as being involved in the re-
gulation of sensory input and thus arousal level. Other authors (Ornitz,
1976; Goldfarb, 1963) have noted the similarity between some autistic behaviors
and those repetitive behaviors of deaf-blind children which appear to be related

to increasing sensory stimulation. In accordance with concepts of the pre-

vious paragraph, it may be that these excess behaviors

2serve

to modulate
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arousal level rather than simply to increase it through sensory input. For
example Bernal and Miller (1970) reported one child whose self-stimulatory
behaviors ceased when presented with a series of tones, but increased with
photic stimulation by 6-per-second light flashes.

The clinical and diagnostic significance of physiological measures of
arousal was brought into sharp focus by Sroufe, Stuecher and Stutzer (1973) in
a pioneering study. These invevigators monitored psychopnysiological para-
meters (heart rate, respiration, skin resistance,, and muscle tension), overt
behavior (facial expressions and autistic mannerisms) and task-related co-
operative behaviors in one autistic child. Self-stimulatory finger flicking
was.associated with predictable increases and decreases in level of arousal.
It should be noted that a rather different interpretation of hand and finger
flapping has been euggehed by Ornitz (1976). He has argued that these hyper-
motility patterns are compensatory activities that generate kinesthetic feed-
back used by the child in learning situations. Although different in detail
to Sroufe et al's (1973) contention, the implication of Ornitz's theory is
still that the excess behaviors serve-an important role for the autistic child

Clearly if excess behaviors are functionally related to psychophysiolo-
gical integration rather than being random and purposeless, the implications
for treatment goals are considerable. Psychophysiological monitoring would
therefore appear to be a significant technique for the detailed understanding
of the significance of excess behaviors for the handicapped child. There
also seems to be a barely explored potential for psychophysiological monitor-
ing of children's physiological state during learning tasks which might allow
for the early detection of phases related to.excess behavior before such ex-
cesses become manifest in overt behavior. For example, Schroeder, Peterson,
Soloman, and Artley (1977) report that self-injurious behavior in two severely
retarded children was always preceded by specific EMG patterns bf muscle ten-
sion; relaxation training might-then interrupt the typical sequence. In fact,
relaxation training has come to be incorporated into various programs for
autistic children despite properly contrasted evidence that prior relaxation
instruction does not necessarily reduce subsequent disruptive and stereotypic
behavior (Marholin et al., 1978).

Project Goals and Research Components

Excess behavior in severely handicapped young children can present a
major hindrance to the educational process, either by limiting the ability
of the teacher to implement skill training programs or by more directly af-
fecting the child's ability to learn from standard educational experiences.
Because of this, numerous efforts have been made in the past to modify or
reduce these excess behaviors, often with limited success or to the detriment
of continued development of positive, adaptive social and academic skills.
Piecemeal attempts to directly modify individual excess behaviors in individ-
ual children have resulted in no systematic guidelines to assist in establish-
ing treatment priorities. Furthermore the common claim that excess behaviors
are best remedied by teaching adaptive alternatives fails to recognize the
possibility that the excess behaviors may be interfering with such teaching
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or, more seriously, with the child's ability to learn. The purpose of the
proposefiresearch was to be able to clarify the nature, of relationships of
excess behavior: and/oreskills by investigating a number of children in edu-
cational programs over a relatively long period of time and as a function of
specific intervention efforts.

Research Components

The project involved three major components, which can be summarized
?s follows:

Study One:

Study Two:

O

Ethological description of a set of "excess" behaviors in
severely handicapped preschool children, taken as a droUp
and additionally with reference to each individual ctild.
A.subcomponent will address the issue of caregiver responses
to and categorization of these behaviors, as determinants
of current typical intervention procedures.

Analysis of covariation between teacher-child task related
activities, child excess behaviors, and child skill level
to formulate testable hypotheses of functional response
class relationships for educational program 4,10: ourposes.

Study Three: A series of (multielement, multiple baseline, reversal)
individual intervention studies to test the hypotheses of
response-response relationships and the issue of indieect
behavior control over excess child behaviors.

Upon completion of Study Three, information was available to compile a
systematic treatment package for behavioral categories in severely handi-
capped preschool children. This package included comprehensive guidelines
for optimal prioritizing and sequencing of excess behavior programming in
conjunction with skill level and specific excess behavioral repertories.

Study One: Description and Classification of Excess Behaviors

The purpose of thii component was to obtain descriptions of the range
of excess behaviors as they occur in the natural environments of severely
handicapped preschool children. The goals were to set out an empirically-
based descriptive listing of such behaviors so that consistent use of terms
can occur across the various:professionals working with handicapped children,
and thus be more directly related to the appropriate recommended intervention
procedures.

Part 1: A sta ide sample of preschool children with severe develop-

mentaraiTilys and e ss behavior was identified and observed in educational
programs.
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Although the method of observation was ethological--meaning that the
behaviors of interest were described as neutrally as possible without re-
ference to functional assumptions such as "mannerism", "self-stimulatory",
etc.--there was continuous interplay at this stage of the research between
the naturalistic observation and the predetermined examples of behavior
described above. Thus we developed a checklist of excess behaviors to
facilitate the identification of children.

At this stage the emphasis was on description of the excess behaviors,
not such factors as frequency, intensity and duration. However, once several
individual cases were available it was possible to relate the type and
number of excess behaviors displayed to the age level of the child, the kind .

of diagnosis given, the severity of the developmental delays (as measured
by such brief assessment instruments as the TARC) and the manner in which the
excess behaviors-were described in the child's case history. We were also
able to pr/vide a frequency count of the number of different types of excess
behaviors observed in our sample. In g neral, this is the first time that
a comprehensive attempt has been made t provide basic demographic and - .

descriptive data on the occurrence of ex ess behaviors outside of the context
of institutional settings (cf. Balthazar & Phillips, 1977). These initial
data were used to construct the obsery ion system and the appropriate "header"
codes for subsequent use in studies o and three. .

While gathering observational data on the natural occurrence of these
excess behaviors, we conducted a comprehensive review of 411 published des-
criptions of excess Behaviors in which some sort of intervention procedure
has been attempted. The review therefore summarized methods of intervention
that have already been investigated and also classified each specific excess
behavior reported. This is the first time such a review has been attempted
and it demonstrated which excess behaviors have typically been identified
for purposes of forial intervention research. The review listed, excess
behavior by excess behavior, each intervention strategy attempted, the
reference to the study reporting the technique, the results obtained by the
authors, our ovi appraisal of the internal or external validity of the
findings (adequacy of design, degree of generalization observed), and any
evidence of inter-behavioral relationships either noted by the authors or
apparent from their data. Figure 1 provides an example of this abstract-
in-formation format. The major generalizations that can be drawn from this
review were incorporat.d into the treatment-decision package.

Part 21 Those children identified as having a range of specific excess
behaviors selected as subjects for the longitudinal obtervations of
excess behaviors. This study was considered necessary as an attempt to ob-
serve changes in excess behaviors which appear to be Ce largely to alterations
in developmental level of the child. This is an important element for the
later investigation of the effects of programming skill development for the
children, since modifications in the excess behafior identified may appear
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to be occurring only because it is common for that particular type of be-
havior to change in some way as a function of maturation. The single subject
methodology described later presupposes that the behaviors of interest will
be relatively consistent slier time, but it is unknown whether this is true
or not for excess behaviors in this age range.

The methodology for this component involved videotaping the behavior
of interest at regular time intervals. On the basis of the videotapes, the
behaviors are described in terms similar to but more detailed than in the
first study. Eventually attention could be paid to changes in the topography
of the response; for example, does self-destructive behavior emerge from a
background of self - stimulatory behavior, or do hand and finger mannerisms
show much variation over time, and if so, can they be separated from truly
stereotyped behavior?

Part 3: One of the ways in which excess behaviors are identified is by
the unit categories used by adults working with children. Furthermore,
the adult's emotional response to the excess behavior is almost certainly
a major factor in the manner in which priorities for treatment are established,
as opposed to a procedure of decision-making based upon empirically established

needs. It is a common observation of behvior modification programs
that caregivers of handicapped children are most likely to first focus upon
the supposedly undesirable excess behaviors displayed by the children, and
the majority of single case studies of behavioral techniques have been con-
cerned with the reduction of undesirable behaviors often employing judgments
if children's problem tend to focus on aggressive, acting-out types
of behavior that interfere with instructional procedures (e.g., Griffiths,
1952), but that teachers are generally able to identify emotionally handicapped
children (Bower, 1961). To establish an empirically-based system of educa-
tional priorities for such children, it is important to investigate the
factors involved in tnis initial adult decision-making process, both in terms
of categorizing the excess behaviors and in terms of how adult attention is
selectively focused upon problem behaviors (cf. Hawkins, 1975). This attitu-
dinal information was taken into account as the final treatment/decision
package was developed.

Tpe methodology for this study was to selec4 two children from among
the experimental subjects and to make a series of videotapes of each child
in which a variety of behaviors dere displayed. These videotapes were shown
to teachers, special education graduate trainees, educational assistants and
other professionals and paraprofessionals involved in the treatment process
for handicapped children. The adult subjects viewed the videotapes, cate-
gorized the behaviors observed, indicated the kinds of experiences they had
had with these behaviors, and set priorities for intervention. By manipu-
lating the behavioral content of the tapes, a typical judgment task was
presented (Rapoport & Wallsten, 1972) from which we could isolate those cues
which adults use to rank the significance, and "change- worthiness" of the

behavior involved. As the impact of the excess behavior on the adult is a
major factor in treatment priority-setting, it was necessary to examine the
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generality of our findings by alternative methods of investigation, such as
an interview study in which teacher's priorities were investigated in the
context of the specific goals they had established for specific children
showing severe excess behaviors.

Study Two: functional,AE4Iysis of Excess Behavior

Study One enabled us to design a comprehensive observation system which
monitored an exhaustive list of excess behaviors, on-task and other instruc-
tionellyrelated responses, environmental variables, teacher and peer presence
and behavior, and any other classification or situational variables which
might be relevant for the functional analysis. In Study Two, a smaller
sample of severely handicapped preschool children who displayed multiple
excess behaviors were systematically monitored over a period of at least
two years. The children were observed periodically in their typical educa-
tional setting at the time, and these data were analysed over time. The
primary focus of this research phase was to develop methodological and
statistical procedures which would be suitable for,analyzing and describing
behavioral clusters across time. This involved the elaboration of the coding
system so that it was suitable for real-time observations using electronic
data recording devices (MORE), writing programs which would generate meaning..
ful summary statistics for MORE-described data, and looking at different
methods for determining response covariation and then interrelationships in
clusters to be found in extended baselines. Phase baselines provided the
background data for these experiiental subjects who were investigated in
greater detail in Study Three.

Study Three: intervention Series to Test Hypotheses

There were several aspects of our approach which mitigated against
the utilization of a group comparison design in the intervention studies:
(1) components of the treatment procedures have not been advanced to the
state of a well-developed treatment package (i.e., the use of behavioral
intervention procedures with preschool severely handicapped) but exist only
as piecemeal intervention reports with single behaviors taken one at a time;
(2) the population of interest (i.e., severely handicapped preschool children
with multiple behavior problems) is of extremely low incidence and expected
to be a heterogeneous group with respect to diagnosis (autistic, psychomotor
retardation, Down's Syndrome, cerebral palsied retarded, etc.), developmental
skill level and excess behavioral repertoire. This expectation was supported
by the actual characteristics of those children referred to specialized
services designed for children with multiple problems during the previous
three years (e.g., the Diagnostic Observation Center which was originally
used as a research site and source of referral of potential subjects).
Generally speaking, the only unifying characteristics of these young children
was that their behaviors were significantly more extreme than those of other
severely handicapped children in their respective settings.
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special education services personnel in the various Department of
Education (or Department of Health) settings. Thus, our research
efforts were fieldbased and reflected the actual settings and contin-
gencies of public school and community settings. This was essential
if our procedural recommendations are to be considered replicable and
our findings generalizable to other educational programs.

.Educational Implications

Previous behavioral research on interventions with excess behavior
in handicapped children has thus far not advanced significantly beyond
single-intrusion efforts, i.e., modifying and monitoring change in a
single targeted response within a limited time frame. The vast literature
on the problems of maintenance and generalization of such behavioral
changes reflect the limitations of this state of affairs (e.g., Carr,
1980;.Cone, 1973; Rincover & Koegel, 1975; Lovaas, Koegel, Simmons &
Long, 1973; Walker & Buckley, 1972).

This project varies significantly from that approach while adhering
in principle to the basic behavioral paradigm, by attempting to modify
and monitor all behaviors requiring intervention through the careful (and
documented) selection of key behaviors. A demonstration of predictable
covariation of excess and skill behaviors in the repertoire of the severely
handicapped could radically alter behavioral theory and the application of
behavioral interventionprocedures with handicapped children. In particular,
the process of target behavior selection is currently guided primarily by
caregiver preference (an issue of social validity) in conjunction with
professional expertise (presumably based on empirical validity). If

children's behaviors are interrelated, then decisions which result in the
modification of intended target behaviors can be expected to have broader
effects upon children's repertoires. Thus, decisions to intervene must
consider more than the "change worthiness" of a particular target, and
must be made with reference to possible effects upon other behaviors which
might be altered in various ways. Ultimate treatment or educational
validity is affected by such programming decisions, and is not simply an
issue of demonstrating effective changes in designated targets. What is
needed is a process whereby the decisions which are made result in the
largest positive effects on the child, across time, and with reference to
eventual outcomes. As long as research and intervention efforts focus
upon monitoring only a single troublesome behavior, or anything less than
a major portion of the child's total repertoire, "unintended" effects
cannot be mapped and the possibilit of maximumally efficient behavior
change cannot be investigated or demonstrated.

The ultimate goal of this project was to develop systematic guidelines
which teachers and other clinicians can utilize to select programming
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priorities on behalf of severely handicapped children with multiple
behavior problems. These guidelines were bawd upon: (1) an analysis
of the intervention literature with such children; (2) a synthesis of
existing ethical and professional recommendations regarding how such
decisions ought tG be made; and (3) empirical and social validity data
regarding both decisions and possible multiple outcomes based upon the
findings which emerged from the research components outlined here.
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CHAPTER 2

The Research Setting: Method

Subjects
1

Initial Screening and Identification of Potential Subjects. The first
task of the project was to identify the statewide sample of-severely handi-
capped children with multiple behavior problems, ages birth through eight
years, not limited to a specific ethnic, socioeconomic or geographic group.
Identification began by contacting all State and private agencies serving
handicapped preschool age children and requesting an opportunity to observe
their children to look for excess behaviors of the kind described earlier
in this proposal; this included all Infant Stimulation Programs, the Child
Development Center, the Diamond Head Child Development Clinic (including
the Diagnostic Observation Center) responsible for most of'the initial
assessments of children with developmental delays both on Oahu and the
Neighbor Islands, and all public school special education services enrolling
children in this age range. All programs were visited early in each
project year to observe children who might fit within the subject selection
criteria to be described below.

In addition to surveying all children currently enrolled in known pro-
grams, additional case finding efforts were initiated by the project. The
present system in Hawaii is successful in identifying those children with
developmental delays who also display obvious indications such as physical
stigmata, epilepsy and sensory and orthopedic impairments, but children
with significant behavioral problems and developmental delays who do not
show physical signs are more likely to not be identified through existing
procedures. Such children form a significant percentage of the severely
handicapped population and are generally initially referred subsequent to
age three (Meier, 1075; Stein & Susser, MS). Additional search proce-
dures included:

- Contact with 40 additional programs with direct or indirect
contact with this population, via letter, brochure, and/or phone.

- A massive literature mailing of the project brochure, a letter
containing specific information directed toward professional
staff explaining the project and children of interest, including
list of "Behaviors of Concern" (see Table 2.1).

- Informational poster Watch Me Grow (designed to help parents
detect delays in their children ages 1 month - 6 years) distri-
buted to all private agencies, psychologists, and chill
psychiatrists.

- Public service announcements on the four major television networks,

aired during November IBM

'This chapter will focus upon the research components involving children.
Specific information on sample and setting, method, etc., for the decision
studies (involving teachers and other service delivery personnel) can he

found in Chapter 4.
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- A radio talk show interview explaining the project and search
in Fall 1979.
Agency Newsletter information spots (HSAC, SCFC, HARC, Commission
on the Handicapped, etc.).

- Presentations at local professional meetings and conferences.

During fall 1980 (year 2), a new series of site visits was conducted
to those newly established preschool classes serving severely handicapped
children to identify additional potential subjects. No additional search
procedures were conducted during year 3 on the assumption that our extensive
communication with all programs would (and did) insure than any "new"
children would be brought to our attention by school and agency staff.

Subject Selection. Subjects identified by the methods outlined above
exhibits the following general characteristics:

1. Be of preschool age, i.e., from birth through eight years.
2. Exhibited one or more of the excess behaviors described in

Chapter 1 such as stereotyped mannerisms, self-stimulatory
behavior, self-injurious behavior, resistive or non-compliant
behavior, etc.

3. Showed a significant developmental delay in at least two of
the following areas: language, socio-emotional (affective)
development, gross and fine motor skills, and self-help
activities (toileting, feeding, etc.) as measured tv assess-
ments such as the TARC (Sailor & Mix, 1975) and UPAS (Univer-
sity of Washington, 1978).

4. Had been diagnosed as moderately to profoundly mentally
retarded, autistic, deaf-blind, or severely multiply handi-
capped (in the case of children already diagnosed and receiving
services).

Within the framework rf the AAMD Adaptive Behavior criteria, these
children would be located within the moderately, severely and profoundly
handicapped ranges.

Subject Groupings. For all the children identified as fitting our
criteria, permission was obtained from the parents to collect basic demo-
graphic and clinical data from the child's case records and to observe and
record excess behaviors as they occur in.the natural environment. This
was the initial stage of the descriptive component of our research and
allowed for a detailed listing of excess behaviors across a relatively
large group of children (see Chapter 5).

From this group of children, two subject populations were selected.
The "comparison" group of children displayed representative examples of
excess behaviors and were observed (on video-tape) repeatedly over a two
to three year period. Although the intention of this component of the
research was to obtain naturalistic observation of excess behaviors over
time, the observation of these behaviors did not in any way interfere with

32
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0-5 months

8-18 months

TABLE 2.1

BEHAVIORS OF CONCERN

- Child does not "mold" to your body when picked up,
does not anticipate (extend arms towards you, look
at you) when you are going to pick him/her up.

- Child cries excessively for long periods of time,
and cannot be comforted.

- Child seems to prefer being left alone far long
periods of time, seems quiet and content for hours
without any interaction with you, and may rock in
his crib fcr a half hour or more.

- Child does not explore 0" :s or play with infant
toys appropriately.

- Child is not crawling (for ages below 15 months) or
walking independently (15-18 months).

- Child has no "words" or sounds which seem to stand
for words.

- Child does not seem to recognize his/her name or
respond when she/he is called.

12 months and above - Child spends a considerable amount of time waving
arms up and down, spinning self and/or moving fingers
in ritualistic patterns.

- Child will not look at you and seems to prefer being
left alone.

18 months and above - Child throws frequent and very disruptive temper
tantrums (thrashes arms and legs, cries, screams,
etc.).

24-36 months - Child is not making any progress towards toilet
training or actively resists toileting.

- Child does not have any two word sentences, but
uses only single words or perhaps does not talk
at all.

30 months and above - Child's sentences are primarily one to two words
in length.

Remember: Children develop at different rates. Evidence of any of the
above behaviors may not be cause for alarm, but should be reported to your
physician.
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the efforts of the programs enrolling these children to modify these excess
behaviors. The comparison group essentially provided a control group
whose excess behaviors were programmed via current procedures by their
teachers and other staff on an ad hoc basis, as opposed to the experimental
group whose excess behaviors were more systematically investigated through-
out our intervention efforts. However, if a child in the control sample
displayed harmful self-injurious behaviors, etc., which only our observers
noticed, this information was relayed to those responsible for the child's
treatment program and consultation was provided. Thus the requirements".,
of unobtrusive observation was always secondary to the needs of the child,
although, again, this consultation is representative of services which
should ordinarily be available to handicapped children.

The second subject population were those children designated as the
experimental grow). A subject sample of approximately twenty children was
identified at an early enough point of time to be included in Studies 2
and 3.

After a determination had been made that a child presentedthe beha-
vioral criteria relevant to the research project, the parents were informed
of the project activities and a request was made to include their child in
the sample. Informed consent from the parents of all children in the
research group was obtained, emphasizing that enrollment and thus services
in an educational program were not contingent upon participation in the
research project. Across the three years of the projecto.there were no
refusals to participate in research efforts with one exception. During
year three, a transferred special education teached refused to allow us to
continue observations of an experimental child enrolled in his class. We
thus observed this child in other settings (i.e., at home and in a simulated
instructional setting at the University).

Subject Protection and Confidentiality. Videotape recordings made of
the children in the naturalistic observation group were identified by code
numbers only and kept in locked cabinets in the project offices at the
University of Hawaii. Clinical case folders for all the research children
in educational placements were kept it closed files according to current
Department of Education and Department of Health practices; only profes-
sional staff inve.ved i- the education of the children had access to these
folders. Researcn data in the fora of behavioral observations, coded
frequencies of behavior, and psythophysiological tracings were coded by
number on computer records rather than by the child's name. All proj.;.t

staff were introduced to their ethical and clinical responsibilities toward
the children in introductory trainin sessions conducted by the principal
investigators.

Settings and Staffing for Exp rimental Subjects. The primary settings
for the project were special educ tion services for the handicapped children,
available to all children ages birth through school-age at no cost to
parents. By fall 1980, the State of Hawaii implemented full services for
preschool handicappe children, ages two and one-half and above, in neighbor-
hood elementary schools close to children's homes. Prior to that date,
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and all teachers of preschool handicapped classes were required to have done
so. Most of these special 'education teachers maintained close_ professional
and consultative contact with UM special education faculty (e.g., Voeltz),
such that we were well-acquainted with both the teachers and the children
in our sample throughout the research efforts. Ancillary professional
(particularly OT, PT,Speech) and paraprofessional (EA) staff were also
typically involved in providing services to our subjects, though with the
exception of the EAs we had less contact with these staff members. By
and large, the special education teachers who generally instructed the
children were observed throughout our research for all instructional condi-
tions, and were the primary programmers who planned and conducted the
intervention studies with us.. In some cases, an EA would "monitor" the
free play observation condition or would be present in the group condition.

Although all the above settings enrolling experimental subjects were
located on the island of Oahu, some were et great distance (more than a
half-hour's drive) from the University. This was unfortunately inconvenient
for the observations described in the next section, ultimately proved
expensive, and complicated our efforts considerably. However, it was also
unavoidable, given the nature of the diagnostically heterogeneously, tow
incidence combinations of educational needsikhich were the focus of our
work. The establishment of special educatial services for these severely
handicapped young children close to their homes is, of course, the intent
of P.L. 94-142. Organized research efforts such as ours would be at odds
with (recommended) public school programs were we to suggest centralized
groupings or placements for our convenience. It was our judgement that
meaningful Intervention research on children's programs and educational
needs had to be conducted in actual educational environments. Since the
vast majority of our subjects were appropriately placed (in our professional
opinion) in programs designed to meet their educational needs, those programs
became our research settings.

9gf'or-ColSettin.andStaffiinparisoriSubiects. The larger group (more
than itotalact50IiethreeyearsoitM7Foject) of "comparison"
subjects who were monitored less frequently, though longitudinally for two
years or more, were located in a variety of programs throughout the State
of Hawaii. These settings included dozens of classes in DOE public elemen-
tary schools, DOH Infant Stimulation and Child Development Center Programs,
and private agency programs generally contracted by the DOE and/or 004
(e.g., Easter Seals, the Special Education Center of Oahu, United Cerebral
Palsy, Salvation Army's Kula Kokua°rogram, etc.): These programs were
scattered throughout the State on both Oahu and the neighbor islands,
since, of course, our subjects were again enerally receiving services close
to home.

Rather than send observers to the programs to code in vivo, these
subjects were regularly videotaped in situations with usiiiiVftructional
personnel and classmates by a University staff member with media exoerience
following a carefully prescribed videotaping protocol. For every 'aping,
either one of the graduate research assistants or a key project stet: member
(the Coordinator, Evans,or Voeltz) was present to assist with the toing
and to consult with program staff. As described in previous reports,, we
met with children's parents and teachers whenever requested to describe
the information we had collected previously and, again if requested, to



provide specific consultation regarding each child's educational needs and
program. Our rationale for this approach was that such consultation would
typically be available to the students as a function of teacher and parent
interest, and thus tne "comparison" sample would be distorted were we to
suddenly cease to provide it. Although we obviously attempted to provide
clinically-sound suggestions, it is doubtful that such episodic advice
would have an overwhelming impact upon child outcomes in comparison to the
day-to-day influence of each child's program. In fact, most programs did
not request such consultation (though many did) and there were no examples
of a dramatic change in an IEP, etc., as a function of our consultation.
This is, unfortunately, probably true of any "one-shot" intervention by
an "expert", which emphasizes again the necessity of preparing teachers
to become better decision-makers and to develop skills in using consulta-
tion constructively.

Just as comparison subjects were enrolled on a great variety of programs,
staff in their settings reflected a wide range of training and experience.
In general, the DOE teachers and staff were (like those teaching experimental
subjects) recently and well-trained in teaching severely handicapped young
children. This included completion of the newly designed, specialized
University of Hawaii, Department of Special Education preschool sequence
instructed by faculty with expertise in this area (e.g., McCormick, Voeltz).
The program model utilized by DOE staff reflected the state's Program
Standard Guidelines for handicapped children, which were at the time
developmental-behavioral and heavily data-based in orientation. DOH staff
were more likely to lack specialized training, though most were experienced
in preschool services; DOH staff also tended to be less educationally
oriented than DOE teachers. Private agency school staff were generally
the least qualified in terms of formal training, although they were ex-
perienced. Staff turnover in these services was high, probably due to the
considerably lower salaries and the fact that qualified teachers often moved
into DOE positions after a brief period of employment in the private agency.
In many cases, these staff were more likely than DOE or DOH staff to reflect
a strong bias toward a particular program model or philosophy which dif-
fered from the state guidelines (e.g., one private preschool was heavily
psychoanalytic; .another private school adhered to the Judevine Model, etc.).

Ito Observation Conditions

Observational data were collected for experimental and comparison
subjects under three discrete but typical classroom conditions: (1) Situation
I: Free Play; (2) Situation 2: One-to-One Instruction; and (3) Situation

3: Group Instruction. For comparison subjects, the three situations were
videotaped, as described earlier, for coding at a later time by the ob-
serverskin our University laboratory. For experimental subjects, data were

coded in vivo by the observer pairs who positioned themselves approximately
five to firfeet from the child and relevant instructional personnel, so
that each observer had a good view of the subject/s of his/her coding
system. Each experimental child was observed five times (five separate
days) every two weeks. As noted in the previous section, all children were
observed in their usual classroom environment, under the actual instructional
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and activity conditions which occurred in that setting. For the two ins-
truction41 conditions, we observed the child with his/her special education
teacher. c Table 2.2 provides an overview description of the three condi-
tions.

One-to-One Instruction. We found that one-to-one instruction was the
typical program delivery-TUrmat utilized by all the special education
teachers for one or more of the instructional programs being conducted
with subject children. Thus, we generally had a range of programs which
might be the focus of the Situation 2 observation. We asked that either
the identical or similar programs be observed, and whenever possible, that
this be a table top activity or one in which the child remained seated on
the floor or a chair so that our observers would be able to keep the child
in full view as much as possible. Thus, we avoided oneto-one instructional
situations which involved gross motor movement which would require the
child to move from one place to another or otherwise move out-of-view of
the observers or the camera. Most teachers had a variety of such relatively
"stationary" programs in place, so that this instructional condition was
already occurring.

Group Instruction. In a few cases, there were no group instructional
programs in place for subject children, i.e., all programs were one-to-one.
However, where this was the case, we assisted the teacher in designing an
appropriate group instructional session consistent with the !EP objectives
of the subject pupil and one or more of his/her classmates. Whenever
possible we again attempted to design a group session with the children
seated and not engaged in a great deal of physical movement. The group
session then became a regular part of the student's education program along
with the various one-to-one sessions, with the exception of an unknown number
of comparison subject observations, where the group condition might be ar-
ranged only for our twice-a-year videotaping; however, even these pupils
did regularly participate in a variety of other less structured group
activities (snack, field trips, etc.).

Free Play. Situation 1, Free Play, was a more structured version of
typical "wafting" periods in these special education classrooms. Typically,
since more programs were instructed in one-to-one format by the teacher,
the EA, or ancillary staff (OT, PT, speech, etc.), students spent a con-
siderable amount of time engaged in a variety of "holding" activities in-
between their turns for that one -to»one attention. In some classrooms, this
waiting time was structured as time spent at an activity station staffed by
an aide, but in most cases, the child was given access to an appropriate
play or sensory stimulation event and loosely supervised for brief periods
of time. For our free play observation condition, we arranged with each
teacher that the child would be located alone in an enclosed area of the
classroom which was nevertheless in full view of the teacher or whoever was
responsible for monitoring the child's behavior. This area was generally.
an already identified "free play" portion of the room, and was typically

'There were two exceptions to this: (a) if another staff member (OT, EA,
etc.) conducted that particular program, we would observe that instruction;
and (b) if the teacher were absent but another staff member also regularly
conducted the program, we would observe the latter individual.
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TABLE 2.2

The Three Observation Situations

Situation 1: ,Free Way

- Child alone
- Location: defined area
- Equipment present: a.

b.

c.

e.

f.

,, blocked off from the remainder of the classroom.
gross motor toy
busy box type toy
Ismall rubber ball
raggedy ann type doll
staeking .rings and stack
pull toy with string attached

Teacher/trainer behaviorCttacher/aid to minimally supervise child, should
interrupt/intervene only if child exhibits dangerous behavior.

.

Situation 2: Discrete trial, one-to-one instruction

- Child alone with teacher .

- Location: child seated kiddy-corner from teacher (or directly across from
teacher) at table top surface.

- Equipment present:: a. table and chairs
b. materials necessary for task, e.g., (1) fine/

sensory motor (puzzle, form board, stacking, etc.),
or; (2) cognitive/language (discrimination task,
verbal/sign labeling, matching task, etc.)

c. reinforcers as typical/usual for each child

Teacher/trainer behavior: teacher conducts usual instructional trials, fol-
lowing usual procedures/strategies for that child including use of reinforcers,
etc.

Situation 3: Group instruction

- Child, one or more peers, plus teacher
- Location: teacher and children seated in semi-circle across from teacher

in chairs, at table or on floor. Target child to be seated to one end of
peer group (so that she/he has a peer on one side only)

- Equipment present: a. possible table/chairs (or may be floor task)
b. task items
c. music

N,

Teacher/trainer behavior: see B above.

Each situation to last approximately eight minutes per child, with brief
transition breaks occurring between situations. Three situations consecu-
tively occur for each child, though the order will vary on a regular basis.
Data would be collected for one child, and then for the second (and possibly
third) child.
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partitioned off from the rest of the classroom by waist-high shelving,
bolster cushions, etc. A limited number of activity materials (see Table
2.2) were placed within reach of the child; these materials were selected
to provide a variety of play options within he child's play capabilities,
lnd were somewhat standardized across children though certain adaptions
were regularly made (for example, for older children the materials would
be age-appropriate, f r certain children a toy which was in "maintenance"
phase of instruction ght be included, etc.). In several cases where our
subjects had extremely limited mobility skills, the child andtoys were
carefully positioned so th t access to each wens feasible; in rare cases,
this involved seating th child in an adaptive zhair with the toys arranged
on a large tray attached to the chair. Whoever supervised these free play
sessions was instructed not to engage in any interactions with the subject
unless this was absolutely necessary, e.g., the child actually ran from the
area, engaged in self-abuse, began to destroy materials, etc.

Most of the, settings for severely handicapped and/or preschool handi-
capped children in Hawaii regularly utilized vide taping equipment of their
own for purposes of data collection, teacher training, etc., so that the
presence of our equipment was minimally disruptive, to usual procedures. For
the experimental children who were observed in vivo, our observers appeared
to "blend" into the classroom environment wfWin a short period of time;
they were almost never attended to by the children being observed, with the
exception of during the free play condition where a small number of children
occasionally attempted to manipulate the MORE and/or interact with the
observer/s. Our first observation in the classroom -- when both teachers
and children might be most likely to react to their presence -- were actually
observation training sessions for the observers so that these data were-not
included in any of the analyses. In vivo training, in fact, generally ex-
tended for a period of approximately three weeks. No doubt the staffing
and service delivery structure of the classrooms themselves made it easier
for our observations to seem less intrusive than they might otherwise have
been. Each of these classrooms typically served no more than four-eight
children, and employed a variety of instructional personnel; the special
education teacher and the educational assistant were present daily, the
Occupational Therapist, Physical Therapist, and Speech Therapist were
present once or twice each week in the classroom, and each class was also
frequently utilized as a training site so that regularly scheduled university
teaNer trainees were present. In addition, many of the programs employed
a variety of volunteers and other paid staff members, such as Foster Grand-
parents, parents, and nonhandicapped peer tutors, or "Special Friends".
Thus, the presence of our observers became a typical event within the
context of a variety of teachers, participants, and other visitors.

Each subject child was observed in all three situations, where the
order of the three situations was randomly determined. The randomization
was conducted on a regular schedule; e.g., once a month, all ten observa-
tion sequences for that month would be generated. This was done in advance
so that these "schedules" would be known to the teachers to help them make
the necessary arrangements with 1.3, since, for example, each observation

40

32



condition required organization of staff, room space, other children, etc.
Occasionally, the "random" order was supplanted by unique circumstances
and the'teacher would than arrange an alternative sequence, and occasionally
we would not be successful in observing all three situations (e.g., a
major seizure would end an observation early). Each situation observation
was eight minutes in duration, which was selected as a time period which
reasonable reflected the typical length of an instructional session, etc.
Where a session was not exactly eight minutes in duration, of course, our
software program which generated percentage durations for each behavior
would adjust the denominator function accordingly. Finally, there were
brief "breaks" between the situation observations; these were usually only
two-three minutes in length, allowing sufficient time to arrange the next
situation, etc.

Where observers coded experimental children in vivo, each observer pair
typic?lly observed two and possibly three subjects on any given day of obser-
vation. The observers generally "dumped" (see Chapter 3) their data for
each individual child after an observation and before they began an observa-
tion of t'le next child. This "dumping" time undoubtedly performed a dual
function of providing the observers with a break and a change of pace in
between these very intensive observation codings. Such changes in pace
would be essential for maintaining observer accuracy, since the level of
attention required by an observation system as demanding as the one described
in the next section is highly vulnerable to observer fatigue.

The Observation System

The Behavior Systems Observation System was designed specifically to
collect all potentially relevant data for the research effort (Voeltz &
Evans, 1979b). These data include all possible excess behaviors which
might be exhibited by the child as well as information on the child's
interactions with persons and materials in the environment. Finally,
certain "header" information was also recorded for each individual
observation session, including basic demographic and descriptive information
regarding that child-day's data (e.g., which child was observed, the date,
the teacher, the school, the situation order, the intervention phase, etc.).
The observation system itself and all procedures for observer training,
observing in vivo, and the various data management/analysis programs have
'leen descriFirg sufficient detail and are available so that other re-
searchers might utilize these research tools (Brennan & Freedland, 1980;
Evans, Freedland, Lipton, & Voeltz, 1980; Freedlid & Brennan, 1982; Voeltz
& Evans, 1979b).

Procedures for Collecting Data: Using the MOREs. In the BSIP re-
search effort, two observers watched each child simultaneously and coded
his/her behavior according to one of twd observational systems known as
Observer 1 (coding the excess behavior of the child) and Observer 2
(coding the interactions between the child and his/her environment.)
Appendix A contains the complete observation system, including behavioral
definitions for each code developed over the three years of the research
project', Codes for the behaviors and interactions with the environ-
ment were recorded on a small portable, solio-state device called a MORE
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(Microprocessor Observation Recording Equipment). The MORE has a keyboard with

keys for entering data and for controlling certain modes of operation and
functions performed by the MORE; up to 9500 characters of data can be stored
in memory, and an entire session of data can be regularly "dumped" onto audio
tape in a matter of a few seconds so that even this large amount of data ca-
pacity does not limit the amount of observation data which could be collected
within a single day. Although the MORE is capable of recording data collected
through other modes (interval, etc.), the mode used by our system was the Time
Event Mode in which the observer enters events as they occur. In this mode,
the MORE automatically records that event in sequence and records its duration
in seconds until the behavior ceases to occur, as would be signaled to the
MORE by the entry of a new "w-rd" which does not cont-in that behavior. In

the Observer 1 System one ca enter varying lengths c, data up to 10 digits
(called "words") which describe what the child was doing at a particular mo-
ment in time. If for example the child was happy (code 1), looking at the
teacher (code 4) and swinging his legs (code 07), the observer would enter
1407 on the MORE keyboard. If the child continues these behavior_ 1)ut also
begins to talk (code 69), the observer would enter the new word 14...,469. If

the obsther entered 1469 on the keyboard, this would mean the child has con-
tinued the other behaviors but stopped swinging his legs. The Observer 2
System always requires coding in each of five categories and thus each "word"
length is always five digits. (More detail on the two observation systems will
be presented later in this chapter.)

Because the data from Ob5erver 1 and 2 are eventually combined by com-
puter program for analysis, tee observers must synchronize their observations
by starting together. To do this, the two MORE's were connected by a connect-
ing cable containing "command switches" to start and end each observation
session simultaneously.

Software to accompany the MORE generates a total percentage duration for

each individual behavior for each conditions, and also tells how many discrete
occurrences of that behavior were entered. Both kinds of information are im-
portant, given that duration data is most relevant for some behaviors (e.g.,
for how many minutes was a pupil "off-task"?) and frequency data is crucial
for others (e.g., how many times did a child hit his peer?).

Use of any observation system obviously requries training of the observers
in the use of the various codes recorded by the system. This was the case for
our research, which involved continuously monitoring an extremely large number
of potential behavioral variables. Use of the MOREs was in fact, necessitated
by the size and complexity of our observation system since no paper-and-pencil
measure would have the capacity of monitoring the number of variables involved
in real time as the MOREs enable us to do. However, use of the MOREs re-
quired additional observer training procedures in becoming facile in use of
the keyboard for the various behaviors as well as in the disposition of the
MORE data as it was collected. Training in use of the MORE and the BSIP ob-
servation system was organized into five phases which were largely self-paced
and required considerable self-instruction; different cbservers required any-
where from 40-90 hours to become competent in use of the sytem, and it appeared
that there was a negative correlation between the number of training hours re-
quired and the degree of observer accuracy. Details of the observer training
are provided"in Evans et al. (1979) but can be summarized as follows:
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PHASE I - Introductory Meeting

A. The Co-Director provides a brief history and review of project
and research.

B. The Co4ordinator reviews the general requirements for the observer
position.

I) training sequence
2) time sheets and training logs
3) schedules
4) professional responsibilities

BREAK

C. The Coordinator reviews observational system, (1st memorization
assignment).

D. The project's statistician models use of the MORE

E. The Head Observer leads a tour of the lab.

PHASE II

A. Observers begin to memorize codes and definitions. The system is
divided into 5 sections for both Observer 1 and Observer 2. Each"
section is memorized to criterion prior to beginring the next.
The sections are cumulative with a built-in maintenance test.

R. Observers begin to practice using the MORE. A series of three
audio tapes play a sequence of numbers at an increasingly faster
rate until the speed of coding numbers closely replicates in vivo
observations.

PHASE III

A. Observers maintian their ability to recall code numbers and
definitions by weekly reviewing and testing.

B. A series of videotapes portraying various observation situations
in an easy -to -hard sequence are observed and coded. The coding of
each tape is reviewed with the observer trainer, the printout is
examined, feedback provided and criteria met prior to movinfon
to the next tape sequence.

Figure 2.1 displays the training sequence graphically. Complete details
on observer maintainence training procedures and observer reliability proce-
dures are provided in Chapter 4.
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Figure 2.1
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The Observation System

. Appendix A contains the Observer 1 and observer 2 observation systems.
The Observer 1 system is designed to monitor pupil affect, attention, and
all possible excess behaviors. Both the affect and attention categories
reflect exhaustive and mutally exclusive sets of codes, i.e.: (a) affect
must be coded for each new entry in one of four possible categories (neutral,
happy/excitement, sad/distress, or anger); and (b) visual regard/attention
must be coded for each new entry in one of 8 possible categories (space,
distant object, proximal object, self, teacher, non-teacher adult, peer/s
eyes closed). The reminder of the Observer 1 systems involves monitoring
the occurrence of any of 96 individual excess behaviors (including several
categories of language behavior). Each individual excess behavior is re-
presented on the system by a two digit number ranging from 01 through 96.

The list of 96 excess behaviors represents an exhaustive set of to-
pographically-defined potential "problem" behaviors. The list was generated
over a two-year period based upon all behaviors described in the literature
and known to us clinically, and indeed, we have to-date been able to name
the code for any behavior observed or reported in clinical studies within
this system. The codes are not mutually exclusive, i.e., it is conceivable
that one child could exhibit any combination of the behaviors simultaneously
(limited only by possible motor limitations) and many of our subjects did,_
so. A few children in our simple actually displayed nearly half of the b&-
haviors on the list within a single day's observation. However, with the
exception of certain individually-relevant codes, we conducted subsequent
analyses only on those behaviors appearing for at least 4% of the session's
duration. Most of our subjects exhibited a range of from ten to twenty or
so of the behaviors within each day's data.

The numerical codes (and thus the numerical sequence) of the excess
behaviors were for the most part roughly organized into "conceptual"
groupings which were inteded to help the observers memorize the Observer I
system. Thus, the first ten behaviors (01-09) involved gross body and leg
movements, the next ten (10-19) involved the hands; however, a few codes
not originally included in the schema were added later and thus do not
follow this pattern. The Observer 1 system also included two-digit numbers
to signifiy the starting and stopping points of any teacher "restorant"
procedure which could effectively prevent an excess from occurring; (e.g.,
the teacher holds the child's hands on his lap briefly); these procedures
were specified for individual coding whatever relevant.

The Observer 2 system is designed to monitor general pupil behaviors in
environmental context. Briefly, the Observer 2 system includes an exhaus-
tive set of mutually exclusive codes for each of the following:

1. Position in space (lying, sitting, walking, etc.);
2. Child Response (neutral, egess, excess plus, on-task,

off-task appropriate, etc.r;
3. Objects in vicinity (none, program materials, toys,

food, etc.);
4. Teaclier response (not present, neutral, neutral plus contact,

approval, etc.);
5. Peer Response (not present, neutral, approach, avoid, etc).
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These codes represented variables which might be functionally related
to the child's excess behavior, and several of the categories also provided
us with "treatment integrity" information whereby we could monitor system-
atically a teacher's implementation of an intervention. For example, we
were surprised to find what the teacher positive affect codes for these
preschool children averaged only approximately 5% duration across many
settings, and we identified only one teacher.who consistently scored high
;30% or more) on this category. For one child whose behavior appeared
to be related to teacher affect, the teacher's intervention consisted of
producing high percentage durations of positive affect. The 4th digit
code in the Observer 2 system gave us systematic data as to whether the
intervention was faithful to this intention. In addition, this general
"excess" coding performed by Observer 2 gave us a rough observer agree-
ment check on the behaviors being coded by Observer 1.
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CHAPTER 3

Data Gathering and Analysis

in this chapter we shall describe the data collection and analysis
procedures developed for this research project. As the standard techniques
of direct observational research using either interval or point sampling
coding on a paper-and-pencil measure were inadequate to deal with the com-
plex questions of response interrelationships, it was necessary to develop
relatively novel and innovative methods. As was explained in the Introduc-
tion, the research on interventions with excess behavior has been shaped
and is now rather limited by relying on.traditional single-subject, single-
response sampling procedures. In the same way, decisions we made regarding
methods for gathering and analyzing data had a profound impact on the kinds
of empirical questions which could be posed and answered. This complex
relationship between types of conclusions and types of data-gathering
methods is illustrated in Table 3.1. At each stage of the procedure of
establishing a technology for data gathering, decisions made have an impact
on the overall methodology that is possible. In this chapter, therefore,
we will try to evaluate the methods used, indicate clearly the strengths,
weaknesses and costs of various procedures, and thereby provide some gui-
dance for future users of these techniques. Thus, the purpose of this
chapter is not only to explainthe decisions made and methods used by
our research project, but also to do so in a way which might assist future
researchers attempting to accomplish similarly complex data collection and
analysis tasks.

Data Collection and Management

BSIP sent pairs of observers out into each classroom to code the
behavior of individual children. Each observer was equipped with his/her
own MORE and each used a different coding system. These were called the
Observer 1 and Observer 2 systems and have been described in the previous
chapter. The clocks in the two MOREs were synchronized so that the two
sources of data could eventually be combined on a second-by-second basis.
After an observation session, each observer dumped the data for one child
for one day onto an audio cassette tape called a file. Later these files
were reloaded into the MORE and dumped onto the IBM 360 mainframe computer
of the University of Hawaii via a terminal located in the Psychology Depart-
ment.

As noted in Chapter 2, each child was observed under three different
conditions. The data for all three conditions coded by one observer on one day
for one child were dumped into a single file called the ODIN file. The

conditions (called situations) were demarcated by separate header entries.
The dump itself was controlled by a program called BQDIN which saved one file
on ISO disk for each observer's data on one child for one day of data collec-

tion and produced a hard-copy print-out for the observer to edit. The

JBODIN program performed a variety of error checks on the data and a
second program, JBINCHK, produced a second printout complete with error
checking and warring messages. The observers were responsible for examin-
ing these print-outs within 24 hours, correcting any errors and correcting
errors which were "legal" error% such as incorrect codes that they would
recall had never occurred for that child on that day. After editing the
hard copy print-outs, the changes in the stored files had to be made by
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a research assistant using the terminal. After this editing process the
Observer I and 2 files were combined into a single file using the JBCMB
program and the combined file saved on a SAS batch disc "save" file.
These combined files served as input data for the various programs of
statistical analysis. Perhaps the most important of these was the JBALL
program which computed, saved and printed descriptive statistics which
summarized the codes pretent in the combined files output by JBCMB. Separ-
ate tables are printed out for each category in the BSIP coding system,
and each table displayed the frequency, duration, mean duration, standard
deviation of the duration, precent frequency and percent duration of each
code found in the data. Separate tables for each situation could be ob-
tained and it was these tables which haw.: been used in subsequent analyses
presented in this report. A sample. JBALL printout is provided here as
iable 3.2 (see page 42).

After these steps were completed, a management program (JBMGT) was
used for a variety of data steps: The combined files were copied onto a
"data" tape and deleted from the disk file, and a backup copy of the data
tape was made. This procedure was complicated by the fact that we had to
manage several different sources of observational data, from experimental
and comparison subjects, from training observers, and from special projects
such as reliability studies. An extensive management system was set uo to
insure that project staff and observers dumped, edited, filed, saved, and
backed-up files of data in a timely and orderly fashion. Examples of the
forms used to keep track of files and where they were in the sequence are
available in a technical manual which describes in detail all aspects of
data management and the.various programs that had to be developed to con-
trol such complex data files (Brennan & Freedland, 1981; Freedland & Brennan,
1982).

Although some of these programs and procedures were modification of
,------the -eanned-data management and software package sold to accompany the MOREs

by Observational Systems, Inc., extensive Aogramming wa., required by our
project staff since the available software could not accommodate our needs.
It took fully the first year to develop such software and two years to
have a reliable management and analysis system in place, which in turn li-
mited our ability to conduct the intervention studies described for the
second year until the last year 9f tha project. There were a number of
reasons why extensive individual; adaptation was necessary: (1) adaptation to
the specifications of the locfl 'computer environment; (2) the complexity of
our coding system exceeded the capacities of the commercially available
software; (3) tA capture the coinolexity of response relationships, we re-
quired non-rectangular data ma rives in which an observer oen enter variable
numbers of behavir 'al categories, depending on what the child subject is
exhibiting at any one time; (41) the idiosyncratic elements or our coding
system had to be represented io that JBALL printouts produced the formot
illustrated in Table 3.2; (5)ithe programs necessary to reformat, merge, or-
ganize, and maintain the data base were not commercially available because
of the wide differersces in requirements ar:ross projects and computers. The
highly sophisticated programming skills these adaptations called for would
effectively exclude from practical use microprocessors such as the MORE;
it would be most unlikely that a school $ys...m, oublic agency and even many
academic environments would have the capability of adapting the MORE soft-
ware unless their data volume was so small that a MOREs capacities would not
really be required in the first place; that is, a paper-and-pencil system
would function quite adequately for a system which did not require the kinds
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TABLE 3.2. Sample of MALL Printout, Situations 1 & 2,
Child Excess Behavior

10610021 EXCESS
- .
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of modifications we needed to make. This sophistication in initial set-up
of a system is not made very clear in the advertising and promotional descrip-
tions of such microprocessor data collection devices.

In addition to the time and effort involved in programming, serious
considerations should be given in future projects to the cost of managing
such large data sets. A number of programs were re-written to make them
more efficient; however the costs for moving from data in the MOREs to per-
manent tape storage of useable data files was $100 per data'point (one
observation session) per month. As we were collecting one to two data
points per week for approximately 8 experimental children at a given time,
this cost ranged from $800 to $1200 per month. The mOnthly costs of storing
data, backing it up, and carrying out management tasks-was.$300 per month.
Statistical analyses were, of course, of average cost, with the most expen-
sive being about $25 to conduct one factor analysis on a number of large
:rata files. At any rate, the cost of more than $1500 per month would obvious-
ly be prohibitive to many investigators and-was greatly in excess of the
amount wa originally budgeted for; our costs were covered by departmental
allocations of computer time to the principal investigators as faculty mem-
bers active in research at the University of Hawaii, i.e., we could not have
conducted the data collection, storage and analyses required by our project
with the computer budget considered to be typical of previous research
voj,!cts funded by the U.S. Department of Education.

Finally, another major expense with respect to gathering data in the
rield (and some of our school sites were 30 miles from central Honolulu)
was loss of data or an inability to record data due to failure or mal-
functioning of the MOREs themselves. At one stage, we lost data on nearly
half (46%) of all observation visits made to school classrooms. Reasons
for failure to complete an observation included the following:

(1) Logistical problems in the classroom. Some severely handicapped
children (not all) have nigh levels of school abseriteeism due to illness,
medical consultations, and perhaps home stresses. Children were sometimes
present but asleep following a major seizure. Occasionally children were
not in the classroom, as arranged, because of field trips, special school
activities, assessment sessions, and so forth, but generally those absences
which could be anticipated were monitored conscientiously by the teachers
who consistently made a major effort to notify observers in advance. Quite
often, however, teachers were unable to complete a full session of recording
once it had s'Arted. This might occur because of a visit to the classroom
which required the teacher's attention, a crisis with another child in
the room which required the teacher's intervention, and various interrup-
tions involving the target child him/herself;including the occurrence of
a major seizure or a major tantrum or disruptive episode which ended the
activity. Eighteen percent of lost sessions were for child-related reasons,
and 22 percent were for teacher-related reasons.

(2) Problems in coordinating two observers. Because two observers
were necessary for each file of data gathered, illness or transportation
problems in one observer forced cancellation of the entire observation.
Many of our observers were students, who tended to cancel at times when
papers were due, exams were given, etc. (Other researchers have commented
on this problem which suggests a so'vtion: hire non-student observers who
live close to the school where observations are conducted. Landesman-Dwyer
reports good results with this observer-hire strategy, and Voeltz used these
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criteria to select observers in another research pro":t with excellent
attendance results. However, these involved paper-and-pencil systems, and
our system required daily travel to the University to dump and edit'data,;
hence, the problem is again complicated by the hardware and software involved).

(3) Observer errors in set-up and dumping. There were a number of
places where observers could make errors that would effectively eliminate an
entire file of data. These included incorrect header information, switching
off the batteries before the data were dumped, and not following dumping pro-
cedures correctly. The observers id to carry out this procedure in a se-
cluded area of the classrooms and sometimes tape recorders and power sources
were missing or inoperative. Those observers who had been with the project
longest made the fewest errors so that some observers, through training and
practice, became highly proficient at dumping orocedures. Fourteen per cent
of lost data sessions could be attributed to observer error.

(3) MORE failures. Constant use in both field and laboratory settings
placed considerable strain on the MOREs. A common problem, was wear and
w.entually breakage of the connecting wire from the battery to the MORE;
this we could repair ourselves. During the course of the study three
MOREs had to be returned for repairs to basic circuitry. One MORE persis-
tently gave an erratic performance which generated streams of meaningless
data; this MORE was returned to the manufacturer for repairs twice. Another
common problem was that the MORE would not verify that a dump onto tape
had been successful; although the dumps were most oftepi correct, without
the verification the observer was forced to keep trying to re-dump until
assured that the dump was successful. MORE failures were responsible for
most of the lost data files and were particularly costly as they often
occurred alter the observers had completed the observation itself; this
meant not only a loss in terms of travel and payment of observer time,
but the loss of teacher effort as the observed session needed to be replaced
by another at a subsequent time. Forty-six percent of lost data was, due to

the MORE failures.

Observer Reliability

A great deal nas been written in the behavioral assessment literature
regarding observer reliability, but not all of the discussion is relevant
to the unique problems created by real-time observation, multiple-observers,
and multiple-response recording using microprocessor recording devices.
First, the term "reliability", derived from psychometric theory, is a mis-
nomer. When reporting coefficients of agreement between two observers we
prefer to use the less ambiguous term of "observer agreement" As has been
pointed out many times before, two observers may agree but both be wrong;
thus the most desirable quality is observer vuridicality or observer accuracy.
To measure observer accuracy, one must have an absolute criterion, standard,
or master, against which comparisons can be made. We achieved this in two
ways: (1) a set of "staged" videotape protocols were constructed, using
child actors who depicted the set of behaviors in the observation systems
as both single and clusters of behaviors. These protocols not only contained
known Lmhaviors, then, but were coded numerous times until a standardized
protocol was obtained. Observers were required to meet a certain criterion
performance level on each of this series of increasingly more complex proto-
cols during training; and (2) a "master" observer was ultimately identified
for each of the two observation systems. This observer was judged to be
particularly skilled in all aspects of the observation process, according
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to past performance in the laboratory, in field comparisons, etc., and was
subsequently used as the criterion observer in field checks on observer
agreement as well as in the regularly scheduled "re-training" sessions in
the 1aboratory. We considered these calibration sessions to be crucial to
maintaining observer accuracy in the field, and structured them as follows:
Approximately once every two to three weeks, each pair of observers! assigned
to particular children in the field were required to view a "novel" video-
tape collected for their subject child. They cried this tape exactly as
they would in the field, the tapes were dumpgd hemediately, and the two
observers viewed the videotape again with their hard copies (print-outs) of
the session in hand. They then compared their coding with one 4pother's
while reviewing the taping. Evans, Hanashiro and/or Voeltz (at least one
and generally two of us) were present at these sessions, and any areas of dis-
agreement were resolved by discussion among key project staff and the
observers.

Some investigators report observer reliabilities (agreement coefficients)
derived from various assessments throughout the study. While useful for
communicating to other researchers the general level of agreement which was
achieved, this strategy does not help the investigator during the course
of the study. That is, meeting some level,of "acceptable" observer agree-
ment such as .80 may satisify other researchers who would otherwise doubt
the validity of the results, but a far more useful function to collecting
continuous records of observer agreement is to use the information to "correct"
observer behavior in future observations and avoid crucial losses of data
relevant to the research question. Our major concern throughout the studies
reported here was to document observer accuracy in recording single behaviors
and clusters of behavior during training and in the field in a manner which
would also be used formatively to increase accuracy immediately whenever
problems such as observer drift were noted.

Some minimum standard of competence of the observers is required at
each stage of training before systematic data gathering should proceed. We

also included a period of data collection in the field under actual "criterion"
observation session conditions as part of training, i.e., the initial data
gathering sessions in the field were actually extensions of training and
were not runsidered "real" data included in the analyses. To determine ob-
server competence, we attempted to analyze the components of the task that
was required of them. Observers had to-reach criterion of these tasks, so
that, for example, their ability to operate the MORE without removing their
attention frY the tarot child was measured; their knowledge of the code
numbers was determinined by repeated quizzes in which the expected performance
was 100% correct (a similar test was used for *nowledge-of the definitions

of the behaviors represented by each code). In addition, observers coded
videotapes of the experimental chijdren and could not proceed through training
until they had met a minimal requirement of .70 Kappa agrccrnent on all codes.
This procedure included provision of printouts of the specific disagreements
regarding the application of the various definitions to be resolved. This
latter concern is, of course, one of the most significant contributors to

1
These would be both Observer is or 2s, i.e., each child was observed

by four separate observers. This enabled us to also examine our data for
an individual child and determine if child behavior variability might actually
be a -unction of the particular observer-team conducting the coding session.
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the observers. A videotape was made of two child actors who were instruct-
ed to perform a series of excess behaviors simultaneously and then either
add or drop one or two behaviors from this ongoing repertoire. Observers
coded this videotape and errors were compared against the scripted excess
master. The results of this trial showed that although all observers made
some error in the exact moment of time that they noted onsets and offsets
of behavior (an observer "latency" issue), they were equally observant of
either type of change in the behavior stream and were able to yield overall
durations of each behavior that were very close to the actual durations.

The second question posed earlier in this discussion was how one de-
termines an adequate degree of agreement among observers; this question
must be expanded to include tne interval at which point-by-point similarity
is being sought, and the complexity of the codes used. Obviously, if two
observers are coding 50 different categories which are analyzed in the
1-second interval chunking systems--the resolving interval of the MORE--
point-by-point similarity is likely to be less than if the pair were coding
three behaviors at 10 second intervals. This is not just because the former
task is cognitively more complicated, but because the longer interval allows
a larger margin of error. For example, if one observer consistently notices
behavior change 1 second later than another, they may both be entirely
accurate in observing the behavioral occurences and total duration of
occurrence, but their "agreement" will be seriously affected on a second-by-
second analysis; this difference in response latency by observers is unlikely
to be a problem in a 10-second interval system. Thus, minor variations in
latency of observers' coding responses will proouce considerable discrepancies
unless agreement is based on a "moving window" in which the comparison
observer's record is systematically shifted forward or backward, interval
by interval. Instead of using this strategy, we estimated agreement on
data streams which were re-chunked into five-second intervals as this was
the interval at which we were carrying out factor analyses of the data.

This procedure was based on the logic expressed--quite superbly--by
Yarrow and Waxier (1979). They argued that the level of analysis of ob-
server accuracy (agreement) should be at the level at which the dependent
variables are being analyzed in order to reveal agreement on the phenomenon
of.interest. Or, put another way, the issue is the degree to which the
findings and conclusions based upon the data source are similar to findings
and conclusions based upon another data source, including data collected
during the same time period (an observer agreement issue) and for the same
child at different time periods (a more traditional, data reliability issue).
Gottman (1980) nade a similar argument with respect to sequential analysis:
Since the goal of sequential analysis is to detect sequential relationships,
the criterion of observer reliability should not be based on a point-by-point
agreement on the occurrence of individual behaviors, but rather on the
extent to which two independent observers prciuce data that yield similar
sequential structures. In order to plan for this general strategy, we arranged
for pairs of observers to alternate their data gathering sessions, so that
the data gathered for at least the summari-C011atISTUffs- reached) by une
pair could be compared to the data gathered by the other pair for each in-

dividual child. The disadvantage of this procedure was that when slight
systematic differences between observers did exist, these differences were
not dispersed randomly through that data; sometimes, patterns of response:
durations over time would thus seem to represent differences between obser-
vers in the application of a code's definition. These patterns would not
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necessarily be problematic in a research project as long as they are
consistent across phases of the investigation: They become a problem
when data within a phase contains variability of applications of the code
definitions. The other disadvantage of this procedure was that the summary
findings (factor analyses, in this case) were much less stable than we had
originally assumed they would be; as this seems to represent the large
variations in daily occurrences of many excess behaviors, it means that
trying to establish observer agreement by comparing alternating pairs of
observers is confounded by the intrinsic lack of reliability ("test-retest
reliability" for a child) in the occurrence of the behavior.

Brief mention must be made of the actual statistic of agreement that
should be reported. We routinely cal-ulated conventional agreement indices
(agreements divided by agreements plus disagreements) and Kappa coefficients,
which generally tended to be lower as they take chance agreement into account.
However, in a "Monte Carlo" study of Kappa, we ascertained that even when
actual agreement is known (say 50%), the Kappa coefficient could vary from
.00 to .44 depending on the number of behavioral categories and the duration
of the session. Also, if the observers are always cognizant of some 96 possi-
ble excess behaviors, their agreement regarding the non-occurrence of many
of these is of importance. But the reality is that observers become accus-
tomed to a child's predominant set of behaviors and are likely to miss the
occasional occurrence of rare behaviors. What we really need to know is
the probability that the observer did not miss any occurrences of a behavior
or did not report any false alarms.

Issues in Data Analysis

As we discussed generally in our review paper on response interrela-
tionships (Voeltz & Evans, 1982 ), the concept of response organization
covers a number of models of actual response relationships. Clusters, for
example, may be thought of as concurrent events or sequential events
(including distant sequences, sulk as lags of some number), or possibly
"anti-clusters" where the occur ice of one behavior reduces the probability
of a second behavior occurring .tgardless of whether that behavior is
physically incompatible). Obviously, whether two events are treated as
sequential or concurrent depends on the interval within which they are
coded and analyzed and the respective durations of the behavioral events.
If only two or three behaviors are being considered, the clustering issue
can be stated in terms of conditional probabilities--given the occurrence
of Behavior A, what is the likelihood of Behavior B co-occurring (lag 0) or
occurring immediately after (lag 1 event) or occurring within a certain time
after ;within a particular lag-range in seconds)? However, when a number
of behaviors are considered simultaneously and no one behavior is known to
be the primary event, and whet' co-occurrence is only within longer time
intervals, a method of describing general clusters seems necessvy to des-
cribe response relationships and how they might change ever time.

Until recently, the typical method for determining such relationships
was to examine the covariation in behaviors over fairly long periods of
time. For example, Voeltz and Evans (1979) examined the correlations be-
tween behaviors over a number of observation periods, specifically across
approximately 100 successive days of data collection over a period of four
months for one child. This method establishes that on occasions (particular
daily observation periods) where one behavior is relativly more (or less)
frequent than usual, another behavior will also be more (or less) frequent
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n
s
 
i
n
 
t
w
o
 
b
e
h
a
v
i
o
r
s
 
m
a
y
 
b
e
 
d
u
e
 
t
o
 
u
n
m
e
a
s
u
r
e
d

t
h
i
r
d
 
e
v
e
n
t
s
 
(
v
a
r
i
a
t
i
o
n
s
 
i
n
 
g
e
n
e
r
a
l
 
a
c
t
i
v
i
t
y
 
l
e
v
e
l
 
c
a
u
s
e
 
i
n
c
r
e
a
s
e
s
 
i
n
 
b
o
t
h

"
r
u
n
n
i
n
g
"
 
a
n
d
 
"
f
i
n
g
e
r
 
f
l
i
c
k
i
n
g
"
,
 
t
h
o
u
g
h
 
t
h
e
 
t
w
o
 
b
e
h
a
v
i
o
r
s
 
a
r
e
 
n
o
t
 
a
t
 
a
l
l

r
e
l
a
t
e
d
 
t
o
 
o
n
e
 
a
n
o
t
h
e
r
)
.

T
h
u
s
,
 
a
p
p
a
r
e
n
t
 
"
r
e
l
a
t
i
o
n
s
h
i
p
s
"
 
b
e
t
w
e
e
n
 
t
w
o
 
b
e
h
a
v
i
o
r
s

d
o
 
n
o
t
,
 
i
n
 
f
a
c
t
,
 
r
e
f
l
e
c
t
 
a
n
y
 
i
n
t
e
r
n
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
s
t
r
u
c
t
u
r
e
.

T
h
e
r
e
 
i
s

a
l
s
o
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
l
i
m
i
t
a
t
i
o
n
 
i
n
 
w
h
i
c
h
 
t
w
o
 
b
e
h
a
v
i
o
r
s
 
w
h
i
c
h
 
h
a
v
e
 
q
u
i
t
e

d
i
f
f
e
r
e
n
t
 
p
a
t
t
e
r
n
s
 
o
f
 
v
a
r
i
a
t
i
o
n
 
b
u
t
 
w
h
i
c
h
 
h
a
v
e
 
a
 
c
o
m
m
o
n
 
t
r
e
n
d
 
(
s
u
c
h
 
a
s

b
o
t
h
 
d
e
c
r
e
a
s
i
n
g
 
o
v
e
r
 
t
i
m
e
)
 
w
i
l
l
 
c
o
r
r
e
l
a
t
e
;
 
t
h
u
s
,
 
i
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
d
e
-
t
r
e
n
d

e
a
c
h
 
o
f
 
t
h
e
 
t
i
m
e
 
s
e
r
i
e
s
 
a
n
d
 
a
n
a
l
y
z
e
s
 
t
h
e
m
 
a
c
c
o
r
d
i
n
g
 
t
o
 
c
o
n
c
o
m
i
t
a
n
t
 
t
i
m
e

s
e
r
i
e
s
 
a
n
a
l
y
s
e
s
.

F
u
r
t
h
e
r
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
p
r
e
v
i
o
u
s
 
r
e
s
e
a
r
c
h
 
a
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
a
c
r
o
s
s
 
s
e
s
s
i
o
n
 
a
n
d
 
t
i
m
e
 
t
o
t
a
l
 
p
e
r
c
e
n
t
a
g
e
 
o
c
c
u
r
r
e
n
c
e
s
 
v
s
.
 
p
o
i
n
t
-
b
y

p
o
i
n
t
 
o
c
c
u
r
r
e
n
c
e
s
 
w
e
r
e
 
u
s
e
d
 
a
s
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
a
n
a
l
y
z
i
n
g
 
o
f
 
r
e
s
p
o
n
s
e
 
i
n
t
e
r
-

r
e
l
a
t
i
o
n
s
h
i
p
s
 
c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
V
o
e
l
t
z
 
a
n
d
 
E
v
a
n
s
 
(
1
9
8
2
'
.

W
e
 
a
s
s
u
m
e
d
 
i
n
 
o
u
r
 
o
r
i
g
i
n
a
l
 
p
r
o
p
o
s
a
l
 
t
h
a
t
 
n
o
 
d
e
s
c
r
i
p
t
i
v
e
 
s
t
a
t
i
s
t
i
c
a
l

t
e
c
h
n
i
q
u
e
 
f
o
r
 
d
e
p
i
c
t
i
n
g
 
i
n
t
e
r
 
-
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
a
m
o
n
g
 
b
e
h
a
v
i
o
r
s
 
w
o
u
l
d
 
s
u
f
f
i
c
e

t
o
 
r
e
v
e
a
l
 
i
n
t
e
r
n
a
l
 
r
e
s
p
o
n
s
e
 
o
r
g
a
n
i
z
a
t
i
o
n
.

W
e
 
t
h
e
r
e
f
o
r
e
 
p
l
a
n
n
e
d
 
a
 
s
e
r
i
e
s
 
o
f

s
t
u
d
i
e
s
 
i
n
 
w
h
i
c
h
 
e
x
 
e
r
i
m
e
n
t
a
l
 
i
n
t
e
r
v
e
n
t
i
o
n
s
 
w
o
u
l
d
 
b
e
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

t
r
u
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
r
e
 
a
t
i
o
n
s
h
i
p
s
,
 
s
u
c
h
 
a
s
 
m
a
n
i
p
u
l
a
t
i
n
g
 
o
n
e
 
e
l
e
m
e
n
t
 
o
f
 
t
h
e

b
e
h
a
v
i
o
r
a
l
 
c
l
u
s
t
e
r
 
a
n
d
 
s
e
e
i
n
g
 
w
h
a
t
 
h
a
p
p
e
n
d
e
d
 
t
o
 
r
e
s
p
o
n
s
e
 
i
n
t
e
r
-
r
e
l
a
t
i
o
n
s
h
i
p
s

(
a
s

w
e
l
l
 
a
s
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
b
e
h
a
v
i
o
r
s
)
 
t
h
e
r
e
a
f
t
e
r
,

A
s
 
w
i
l
l
 
b
e
 
s
e
e
n
 
l
a
t
e
r

w
h
e
n
 
s
a
m
p
l
e
 
r
e
p
o
r
t
s
 
o
f
 
s
t
u
d
i
e
s
 
w
i
t
h
 
t
h
e
 
c
h
i
l
d
r
e
n
 
a
r
e
 
p
r
e
s
e
n
t
e
d
,
 
w
e
 
w
e
r
e
 
o
n
l
y

p
a
r
t
i
a
l
l
y
 
s
u
c
c
e
s
s
f
u
l
 
i
n
 
i
m
p
l
e
m
e
n
t
i
n
g
 
t
h
i
s
 
e
x
p
e
r
i
m
e
n
t
a
l
 
s
t
r
a
t
e
g
y
.

O
n
e
 
r
e
a
s
o
n

f
o
r
 
t
h
i
3
 
i
s
 
t
.
 
*
t
 
a
 
d
e
s
c
r
i
p
t
i
v
e
 
m
o
d
e
l
 
o
f
 
r
e
s
p
o
n
s
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
t
h
a
t
 
r
e
v
e
a
l
s

r
e
a
s
o
n
a
b
l
y
 
s
t
a
b
l
e
 
c
l
u
s
t
e
r
s
 
n
e
e
d
s
 
t
o
 
p
r
e
c
e
d
e
 
a
n
y
 
s
u
c
h
 
a
n
a
l
y
s
i
s
.

I
n
 
o
t
h
e
r

w
o
r
d
s
,
 
a
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
m
u
s
t
 
b
e
 
e
s
t
a
b
l
i
s
h
e
d
 
w
h
1
.
:
1
 
r
e
f
l
e
c
t
 
i
n
 
a

r
e
l
i
a
b
l
e
 
w
a
y
 
t
h
e
 
o
h
e
n
o
m
e
n
o
n
 
o
f
 
i
n
t
e
r
e
s
t
-
-
i
n
 
t
h
i
s
 
c
a
s
e
,
 
s
o
m
e
 
k
i
n
d
 
o
f
 
c
l
u
s
t
e
r

u
n
i
t
 
w
h
i
c
h
 
c
a
n
 
t
n
e
n
 
b
e
 
s
u
b
j
e
c
t
e
d
 
t
o
 
f
u
r
t
h
e
r
 
q
u
a
n
t
i
t
a
t
i
v
e
 
a
n
a
l
y
s
e
s
.

A
 
n
u
m
b
e
r
 
o
f
 
p
o
s
s
i
b
l
e
 
c
l
u
s
t
e
r
i
n
g
 
t
e
c
h
n
i
q
u
e
s
 
w
e
r
e
 
e
x
p
l
o
r
e
d
,
 
a
n
d
 
t
h
e

r
e
s
u
l
t
s
 
r
e
p
o
r
t
e
d
 
i
n
 
s
u
m
m
a
r
y
 
f
o
r
m
 
b
y
 
E
v
a
n
s
,
 
V
o
e
l
t
z
,
 
F
r
e
e
d
l
a
n
d
,
 
a
n
d
 
B
r
e
n
n
a
n

(
1
9
8
1
)
;
 
T
a
b
l
e
s
 
3
.
3
 
t
h
r
o
u
g
h
 
3
.
6
 
a
n
d
 
F
i
g
u
r
e
s
 
3
.
1
 
t
h
r
o
u
g
h
 
:
.
3
 
d
i
s
p
l
a
y
 
t
h
e

r
e
s
u
l
t
s
 
o
b
t
a
i
n
e
d
 
f
o
r
 
o
n
e
 
o
f
 
o
u
r
 
e
x
p
e
r
i
m
e
n
t
a
l
 
c
h
i
l
d
r
e
n
'
s
 
b
e
h
a
v
i
o
r
a
l
 
r
e
p
e
r
t
o
i
r
e

a
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
 
a
n
a
l
y
s
i
s
 
s
t
r
a
t
e
g
i
e
s
 
u
s
e
d
.

T
h
e
 
i
s
s
u
e

r
e
q
u
i
r
e
s
 
t
h
a
t
 
a
 
s
e
r
i
e
s
 
o
f
 
d
e
c
i
s
i
o
n
s
 
b
e
 
m
a
d
e
 
e
a
r
l
y
 
o
n
 
i
n
 
d
a
t
a
 
a
n
a
l
y
s
i
s
,

a
n
d
 
o
u
r
 
r
e
s
u
l
t
s
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e
s
e
 
d
e
c
i
s
i
o
n
s
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
i
m
p
a
c
t
 
t
h
e

o
b
s
e
r
v
e
d
 
r
e
s
u
l
t
s
.

O
u
r
 
r
e
a
l
-
t
i
m
e
 
o
b
s
e
r
v
a
t
i
o
n
a
l
 
a
n
d
 
d
a
t
a
 
r
e
c
o
r
d
i
n
g
 
t
e
c
h
n
i
q
u
e
s

p
r
o
v
i
d
e
d
 
u
s
 
w
i
t
h
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
r
e
s
p
o
n
s
e
 
d
u
r
a
t
i
o
n
s
 
a
n
d
 
t
h
e
i
r
 
o
n
s
e
t
 
a
n
d

o
f
f
s
e
t
 
p
o
i
n
t
s
 
r
e
l
a
t
i
v
e
 
t
o
 
o
n
e
 
a
n
o
t
h
e
r
.

A
n
y
 
k
i
n
d
 
o
f
 
c
o
r
r
e
l
a
t
i
o
n
-
b
a
s
e
d

c
l
u
s
t
e
r
 
t
e
c
h
n
i
q
u
e
 
r
e
q
u
i
r
e
s
 
s
o
m
e
 
m
e
t
r
i
c
 
f
o
r
 
e
a
c
i
"
 
r
e
s
p
o
n
s
e
 
a
c
r
o
s
s
 
s
o
m
e
 
c
o
m
m
o
n

t
i
m
e
 
i
n
t
e
r
v
a
l
.

I
f
 
w
e
 
w
i
s
h
 
t
o
 
o
b
t
a
i
n
 
t
h
e
 
c
l
u
s
t
e
r
 
w
i
t
h
i
n
 
o
b
s
e
r
v
a
t
i
o
n
 
s
e
s
s
i
o
n
s
,

t
h
i
s
 
t
i
m
e
 
i
n
t
e
r
v
a
l
 
m
u
s
t
 
b
e
 
l
e
s
s
 
t
h
a
n
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
e
s
s
i
o
n
 
a
n
d
 
h
a
v
e

s
u
f
f
i
c
i
e
n
t
 
o
c
c
a
s
i
o
n
s
 
t
o
 
g
e
n
e
r
a
t
e
 
s
t
a
b
l
e
 
c
o
r
r
e
l
a
t
i
o
n
s
.

T
h
e
 
i
a
e
a
l
 
i
n
t
e
r
v
a
l

w
o
u
l
d
 
a
p
p
e
a
r
 
t
o
 
b
e
 
t
h
e
 
s
m
a
l
l
e
s
t
 
d
e
t
e
c
t
a
o
l
e
,
 
i
n
 
t
h
i
s
 
c
a
s
e
 
t
h
e
 
.
.
n
e
-
s
e
c
o
n
d

i
n
t
e
r
v
a
l
s
,
 
a
n
d
 
t
h
e
 
r
e
s
p
o
n
s
e
 
m
e
t
r
i
c
 
w
i
t
h
i
n
 
t
h
a
t
 
i
n
t
e
r
v
a
l
 
m
u
s
t
 
t
h
e
n
 
b
e
 
d
i
c
h
o
t
o
-

m
o
u
s
-
-
t
h
e
 
b
e
h
a
v
i
o
r
 
d
i
d
 
o
r
 
d
i
d
 
n
o
t
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 
i
n
t
e
r
v
a
l
.

I
f
,
 
h
o
w
e
v
e
r
,

a
 
l
a
r
g
e
 
i
n
t
e
r
v
a
l
 
i
s
 
u
s
e
d
,
 
t
h
e
 
m
e
t
r
i
c
 
c
o
u
l
d
 
b
e
 
d
u
r
a
t
i
o
n
 
w
i
t
h
i
n
 
t
h
a
t
 
i
n
t
e
r
-

-
v
a
-
l
-
r
-
a
4
-
t
h
o
u
g
l
a
-
i
-
n
-
a
r
a
c
t
i
r
.
e
4
f
-
a
-
-
s
h
o
r
t
-
e
r
o
u
g
l
a
-
-
i
n
t
e
r
v
a
l
-
i
4
-
-
c
l
a
c
t
s
e
o
-
t
o
.
-
p
r
o
u
i
d
e

s
u
f
f
i
c
i
e
n
t
 
n
u
m
b
e
r
 
o
f
 
o
c
c
a
s
i
o
n
s
 
o
e
r
 
s
e
s
s
i
o
n
,
 
t
h
e
 
v
a
r
i
a
t
i
o
n
s
 
w
i
t
h
i
n
 
i
n
t
e
r
v
a
l
s

a
r
e
 
n
o
t
 
l
a
r
g
e
 
a
n
d
 
e
s
s
e
n
t
i
a
l
l
y
 
o
n
e
 
a
g
a
i
n
 
h
a
s
 
d
i
c
h
o
t
o
m
o
u
s
 
d
a
t
a
.

T
h
u
s
,
 
o
n
c
e

w
e
 
d
e
c
i
d
e
d
 
o
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
i
n
t
e
r
v
a
l
,
 
d
a
t
a
 
w
e
r
e
 
r
e
-
f
o
r
m
a
t
t
e
d
 
i
n
t
o
 
a

d
i
c
h
o
t
o
m
o
u
s
 
f
o
r
m
 
s
o
 
t
h
a
t
 
i
n
t
e
r
v
a
l
 
b
y
 
i
n
t
e
r
v
a
l
 
e
a
c
h
 
r
e
s
p
o
n
s
e
 
w
a
s
 
s
h
o
w
n
 
a
s

o
c
c
u
r
r
i
n
g
 
o
r
 
n
o
t
 
o
c
c
u
r
r
i
n
g
.

A
n
o
t
h
e
r
 
d
e
c
i
s
i
o
n
 
t
o
 
b
e
 
m
a
d
e
 
i
n
 
t
h
i
s
 
r
e
s
p
e
c
t
 
i
s
 
w
h
e
t
h
e
r
 
t
h
e
 
f
a
c
t
o
r

4
9
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Oescriptor

Table 3.3

Excess Behaviors for Child 01

Definition

08 Bear Walking feet and open palm on surface, bent at waist,
propelling self using feet and hands, 2 or
more cycles, or standing in position for 2
seconds or more.

10 Hand clapping pounding or clapping of fists or hands
together.

13 Finger flicking repetitive finger (1 hand) movements, one
or both hands, child may/may not watch hand/s.

23 Rubbing face, nose, mouth rubbing fingers/hands across facial area (from
ear to ear, and top of forehead to chin) in
more than one cycle; or holding hand/finger/s
in contact with face for more than 2 seconds.

25 Mouthing body parts

36 Head banging

54 Object flicking

64 Blowing

72 Staring

79 Headdropping

moving lips on and/or over a body part,
inside or against mouth; body part must be
visible or body part covered by clothing
(e.g., Mt in sock, shoulder in shift, etc.).

banging of head against an object or person.

manipulating an object rapidly in "fluttering"
motion, movement in wrists/elbows/finger
joints.

blowing air out of mouth with/without saliva
and/or tongue protrusion.

holding a fixed, glassy-eyed look for more
than 3 seconds.

head drops abruptly forward or backwards,
chin toward chest or neck stretched, facing
ceiliny.

50
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Table 3.4

Three Factoring Solutions for Child 01 Behavior:
Free Play Condition

Factor

Unbalanced Oblique
10 second intervals

3 days

Behavior Loading_

H-Corr Oblique
10 second intervals

3 days

Behavior Loading

1 Finger flicking .74 Finger flicking .97

Mouth body parts .56 Mouth body parts .74

Blowing .32 Blowing .69

Rub face/nose/mouth .30 Object flicking .50

-Head drop -.43 Rub face/nose/mouth .48

-Subglottal voc -.43

2 -Head drop -.35 Hand clapping .90

Hand clapping .79 Pounding objects .51

Hand/arm flap .42 Subglottal voc .51

Hand/arm flapping .49

3 Head banging .7i Head banging .74

Cry (no tears) .60 Cry (no tears) .62

4 Bear walk .35 Object dropping .76

-Smelling objects -.71 Bear *walk .44

5 No excess .50 Head drop .71

Supraglottal voc .48 Subglottal voc .35

6 Bear walk .52 No excess .61

abject dropping .49 Supraglottal voc .46

Smelling objects .40

----0441mw-INWI.clang_ -.45

-Blowing -.37

-Head drop -.36

51

H-Corr Oblique
Total Session % Duration

40 days

Behavior Loading

Head drop
Staring
Hand clapping
Cry (tears)
Drooling
Head banging

.95

.84

.82

.73

.55

.33

Object flicking .88

Blowing .81

Rub face/nose/mouth .79

-Cry (no tears) -.33

Finger flicking
Bear walk
Mouth body parts
Subglottal voc
Hand clapping
-Head banging
-Cry (no tears)
-Scratching

Hand/arm flap
Smelling objects
Finger tapping
Drooling
-Object flicking

60

.68

.53

.50

.43

.30

-.50
-.46

-.37

.72

.63

.46

.42

-.29



Table 3.5

- Three vactoring Solutions for Child 01 Behavior:
One-toOne Instruction Condition

Factor

UnbalAnced Oblique
10 second intervals

3 days
Behavior Loading

H-Corr Oblique
10 second intervals

3 days
Behavior Loading

H-Corr Oblique
Total Session % Duration

40 days
Behavior LsOing

1 Finger rub .67 Finger rub .85 Blowing .98

Hand/arm flap .55 uand/arm flap .55 Rub face/nose/mouth .85

Leg/feet swing -.7 Leg/feet swing .46 Finger flicking .81
Mouth body parts .75

Hard clapping .67

2 Pounding objects .74 No excess .93 -Hand clapping -.31
Leg/feet swing .49 Object dropping .39 Subglottal voc .77

Finger flicking .34 Nand/arm flap .74

-No excess -.62 Object flicking .65

Smelling objects .60

3 Head drop .77 Head drop .85 Cry (tears) .90

Object flicking .39 Object flicking .37 Head banging .59

Head drop .45

Object flicking .38

Cry (no tears) .37

Bear walk .33

4 Mouth body parts .37 Rub face/nose/mouth .82 Finger tapping .73

Head drop .37 Cry (no tears) .61

Finger flicking .37 Scratching .38

Object flicking .36

5 Mouth body parts .44 Pounding objects .69

Blowing .40 Finger flicking .60

Subglottal voc .35 Mouth body parts .51

Hand /arm flap .34 Hand clapping .46

6 Hand clapping .57 Blowing .62

Hand /arm flap .33

-Fifire-r-raTgag .113--

Mouth body parts .31
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Three Factoring
Group

Table 3.6

Solutions for Child 01 Behavior:
Instruction Condition

Factor

Unbalanced Oblique
10 second intervals

3 days

Behavior Louring

H-Corr Oblique
10 second intervals

3 days

Behavior Loading

H-Corr Oblique
Total session % duration

40 days

Behavior Loading

1 Rub face/nose/mouth .89 No excess .37 Finger tapping .95

Blowing .83 Finger tapping .35 Hand/arm flapping .81

Mouth body parts .74 Pounding objects .33 Mouth body parts .36

Object flicking .53

-No excess -.40

2 Finger flicking .97 Mouth body parts .77 Drooling .88

Mouth body parts .31 Object flicking .69 Head drop .77

-Subglottal vocal -.35 Rub face/nose/mouth.62 Subglottal vocal .57

Finger flicking .53 Cry (no tears) .43

Blowing .49

3 Hand clapping .89 Hand clapping .83 Scratching .91

Leg/feet swing .56 Smelling objects .82

Finger flicking .39 Rub face/nose/moutb.35

4 Pounding objects .68 Blowing .60 Blowing .97

Hand/arm flap .66 Rub faceinose/mouth.55 Rub face/nose/mouth.67

-No excess -.60 Hand clapping .37 Object flicking .47

Finger flicking .38

Subglottal vocal .34

-Smelling objects -.30

5 Blowing .51 Finger rub .90 Bear walk .86

Rub face/nose/mouth .45 Head banging .78

Pounding objects .40

6 Finger tapping .70 Hand/arm flap .96 Cry (no tears) .78

Pounding objects .74 Staring .69

Cry (tears) .43

-Hand clapping -.45

-Finger flicking -.44
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Figure 3.1

Two-Dimension, Nonparametric Small Space Analysis
for Child 01 Behavior (10 second intervals)

During Free Play Condition
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Bear walk

Figure 3.2

Two-Dimension, Nonparametric Small Space Analysis
for Child 01 Behavior (10 second intervals)

During One-to-One Instruction
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Figure 3.3

Two-Dimension, Nonparametric Small: Space Analysis
for Child 01 Behavior (10 second intervals)

During Small Group Instruction
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solution should be derived from oblique or orthogonal rotations. We gener-
ally have assumed that clusters should be considered to relate to each other.
But oblique rotation may tend to produce higher-order factors reflecting
relatively uninteresting dimensions such as levels of activity. In the
end we decided on certain compromises: choosing 5-second intervals and looking
at oblique rotations: using a balancing technique called H-Corr in which
a mirror-image of the dichotomized variable is set up and included in the
overall analysis. We also aggregated three observation sessions per factor
solutior, so that if eacn session was 8 minutes, we based the analyses on 24
continuous minutes or 288 5-second intervals; in several of the intervention
studies, we collected "pairs" of three-session data points, computed factor
analyses for each of the sets of sessions, and used a factor analysis congruence
testing procedure to determine whether the factors were reliable within an
intervention phase.

The problematic feature of these various decisions is, as can be seen
from Tables 3.4-3.6 and Figures 3.1-3.3, that rather different solutions
do emerge when seemingly minor changes are made in method or the interval
0' analysis.

Conclusions and Summary

The emergence of micro-computers and microprocessors lnd the opportun-
ities these afford for multiple response recording in real-time modes has
outstripped the available methodology for summarizing and analyzing these
large data sets. Methods derived from the operant conditioning laboratory
where the frequency of only one or two responses was plotted over time are
clearly quite inadequate for the1980s, both in terms of their limiting
effects on clinical and educational research designs (see also Voeltz &
Evans,inpress)and in terms of the basic issues of veridical representation
of behavior. Thus issues of observer reliability, type of coding system,
molar - molecular level of analyses. selection of which behaviors to record,
units for °resenting data, and modes of analysis are all outdated in the
methodological discussions that are still common in behavior modification
and behavioral assessment.

With the value of hindsight, we now see how much more background work
was required in this area than originally conceptualized in the research
proposal. New methodologies open new possiblities for discovery, but also
create their own set of novel pitfalls for the investigato. Many of these
problems were overcome or at least reasonably defensible decisions were
made, as can be seen from the quality and richness of data presented later
in this report. On the other hand, many basic questions remain. We feel

that a productive and worthwhile technological advance has been made in
this field which will have considerable impact on the work conducted by
other investigators. Conversely, we did not develop methods which were
able to support all the investigations planned in the original proposal.
By outlining the difficulties involved and some of the solutions utilized
in our work, we intend to provide subsequent efforts with a realistic and
informed perspective which will allow work to proceed without addressing
identical elementary concerns without the benefit of past experiences.
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CHAPTER 4

Decision Making

Caregivers, psychologists, teachers, and other professionals and advo-
cates must assume the responsibility of making decisions with far-reaching
consequences on behalf of severely handicapped children. These include
decisions to intervene, decisions how to intervene, and the implied decisions
not to intervene whenever potential target behaviors are tolerated, ignored,
and/or monitored while other target behaviors are programmed. These various
decisions occur informally on a day-to-day basis, and formally on a year-to-
year basis in conjunction with a child's Individualized Education Program
(IEP), yet the consequences of the choices made have a cumulative impact.
Severely handicapped children exercise limited control over their environment,
And thus are more dependent than their nonhandicapped peers. upon the choices
made on their behalf by their parents and the professionals who work with
them throughout their school years. At the same time, severely handicapped
children present these caregivers with an extremely complex task: selecting
priority goals and intervention strategies for instction from among the
many potential goals and strategies which could be utilized. The task in-
creases further in complexity because some degree of formal intervention is
needed for each skill acquired (unlike nonhandicapped persons who acquire
many skills outside the context of a formal educational program) and because
empirical information regarding which goals should be highest priority and
which interventions will be most effective is not yet available (see Chapter 1).

Ideally, then, teachers' and caregivers' decisions on behalf of severely
handicapped children will be empirically based on the accumulation of know-
ledge regarding the immediate, indirect, and long-term effects of specific
interventions and programs. Some of the needed empirical information is
already available: Voeltz and Evans (1982) have,, for example, summarized
the available evidence of response interrelationships which might allow
teachers to eventually identify one goal rather than another because of the
known benefits vs. costs associated with either chioce. Much information
is nevertheless missing because intervention researchers have generally
failed to consider the issue of response interrelationships seriously and
have not monitored multiple effects systematically. Derer and Hanashiro

(1982) have abstracted over 235 studies and specifically attempted to identify
particular strategies which might be clearly associated with successful out-
comes across children for particular behaviors. Again, results are inconsis-
tent throughout the ihterventon literature and no such clear patterns emerge.
Butler and Stenmark (1981)rightly emphasized that the mandate for IEPs should
now be associated with efforts to document children's outcomes 3S a function

of various program components. Such efforts remain relatively rare (cf.
Maher, 1982), but we could logically expect our knowledge of beneficiil
intervention-outcome relationships to increase over the next few years, so
that eventually teachers' decisions can be truly "data-based."

In the interim, however, teachers and other interventionists must con-
tinually make decisions and implement particular programs where empirically-
based data are lacking or inappropriate to an individual child's problems.
Thus, there do exist examples of rational and ethically based guidelines for
teachers to use in selecting goals and intervention strategies (e.g., 3rown,
Branston, Hamre-Nietupski, Pumpian, Certo, & Gruenewald, 1979: Gaylord-Ross,
1980; Heads, 1978; Nelson & Hayes, 1979; Stolz, 1978). Yet each of these
guidelines reflect a "Delphi" approach to the issue, wherein a single expert
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or groups of experts have generated their recommendations based primarily
upon a personal/professional interpretation as to how such decisions should
be made, rather than upon a model of how such decisions are actually made
by interventionists or empirical evidence that the proposed model will result
in the most beneficial outcome.

The decision model Proposed by Voeltz, Evans, )erer, and Hanashiro (1982)
and detailed in our training.manual (Evans, Derer, Voeltz, & Hanashiro, 1982)
is an effort to incorporate relevart expert opinion and available empirical
information into a process which realisitically reflects the way in whith
teachers and other caregivers can and do make such decisions. We have already
summarized the currently recommended approaches and the limited empirical in-
put (see Chapter 1; also °ltz & Evans, in press), and Chapter 6 will-present
additional information obtained from several of our intervention studies.
This chapter presents the results of several studies designed to determine:
(1) to what extent teachers and other decision makers currently utilize avail-
able guidelines; (2) if not, why not; and (3) what the actual decison proces-
ses exhibited by teachers does look like. This information was then synthe-
sized as the framework foramodel which teachers could apply to make optimal
choices--based upon "best practices," available empirical information, and
information on how teachers actually make decisions--when planning and con-
ducting children's programs.

Study 1: A Comparison of Decision -Input

Rules Utilized by Various Professionals alid Laypersons

Subjects

Four groups of individuals were subjects in the first study. The first
group consisted of 36 special education teachers and graduate level teacher
trainees enrolled in an advanced behavior modification methods class; all
were certified teachers with one or more years of special education teaching
experience. A second group consisted of 101 educational assistants (EAs)
employed in Hawaii public schools and attending a one-day paraprofessional'
training workshop on behavior management; this group actually comprised the
majority of EAs on the'island of Oahu, Hawaii, serving children with a
variety of educational needs, from remedial classes for mildly handicapped
to self-contaired classes for severely handicapped youngsters. A nonspecial-
ist third croup consisted of 61 undergraduate psychology students who had
had no course work or formal training in childhood handicaps, behavior modi-
fication, or special education. 21 clinical psychology trainees comprised
the fourth group; this group included all those in the clinical psychology
doctoral program who had had internship or pract4;:um experiences with behav-
ior problem children but, in most cases, little direct experience with
young handicapped children. All stAent participants were attending the
University of Hawaii, and subjects were representative of the heterogeneous
ethnical and cultural backgrounds characteristic of the population of the
State of Hawaii.

Materials and Procedures

A li : of 17 items (see Table 4,1) was constructed, representing a compen-

dium of those reasons or criteria most often offered clinically and in the
literature (Heads, 1978; Nelson & Hayes, 1979) as justifications for select-
ing intervention target behaviors. This list was intended to include all

A%
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nontrivial considerations that teachers might weigh in making decisions;
the participants were encouraged to list at the end any "additional reasons
or criteria which may oe missing from the list, but which nevertheless seem
important to you;" the very few additions represented variations of reasons
already included in the list..

Each item was followed by a continuous line, subdivided into 20 segments
for rating on ascale from 1 to 20. ;ive major rating categories were spe-
cified beneath the scale at equidistant interv:4: very important consideration,
important consideration, undecided, not an important consideration, not a
consideration. A sample item and rating were provided to clarify the task,
and participants Completed the ratings in groups. Written instruction (plus
verbal instructions to the EA group) indicated that: (a) the various reasons
had been suggested as good criteria to use in identifying a target behavior
for intervention in educational programs for children; (b) the reasons would
have different applicability to different kinds of behaviors (i.e., some ap-
plying to curriculum objectives and others to negative or problem behaviors);
and (c) participants should read over the entire list prior to rating indivi-
dual items, since their individual ratings should reflect the relative value

attached to each reason. All participants also completed a checklist of pro-
fessional or practical experiences, so that numerical estimates could be
made of the extent of their relevant experience with handicapped children.

Results and Discussion

Major results are summarized in Tables 4l & 4.2 , providing the most de-

tail regarding the responses of the teacher group as those individuals most
likely to be currently involved in making programming decisions. Table 4.1

thus includes the mean ratings and standard deviations for the teacher group
only, and the ranks of the ratings for the items by all four groups, while
Table 4.2 displays the factor analysis for the teacher ratings. Additional

results and a more detailed discussion of these data - -with the exception of

the EA ratings- -can be found in Voeltz, Evans, Freedland, and Donellon (1982).

As can be seen from Table 41, there was considerable agreement across the
foe- groups in their relative rankings of the various items, with several

exceptions. If a difference of four ranks represents a significant relative
discrepancy in judged importance, the educational assistants differed from
the other groups--particularly the teachers--on items Id (dangerous to child)

and 11 (increase in community acceptance), They rated the item dealing with

behavior leading to .ncreased community acceptance highest, while this item
was ranked considerably lower by teachers (8th) and somewhat lower by under-

graduates (5th) and psychology trainees (6th). On the other hand, while all
other groups ranked the item concerning a behavior dangerous to the child as
either highest or second highest in importance, th.1 EAs ranked this item 5th.
These discrepancies would be explained by the fact that a majority of the EAs
were employed in classrooms serving mildly handicapped children, where the

problems are more likely to consist of "typical" childhood deviance/acceptance
behaviors and self-abuse bya child may not even occur. EAs differed markedly

from the undergrads on item 8 (replace existing negative behaviors), which

the latter group ranked highest in importance while the EAs ranked this item

7th.

The responf?s of tinceegril;s .:Pre expected to be somewhat representa-

tive of 13yDersons or yct th4: nonspecialist group differed from the

teachers aro !'0, '-r qrxers or illy one item, item 12 (behavior is danger-
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TABLE 4.1

Summary of Ratings of Importance of Criteria for
Selecting Target Behaviors

Item #/decision criteria items
Teachers' Teachers' Ed. Assts. Undergrads' Clinical

mean ratings(SD) rank order rank order rank order Psychology

(N = 36) (N . 36) (N = 101) (N . 61) rank order
(N . 21)

14. The behavior is dangerous to the child.

12. The behavior is dangerous to others in
the child's environment.

6. The behavior may interfere with learning
unless it is modified.

8. The behavior would replace existing negative
behaviors with a positive alternative.

N ts4 9. Attainment of the behavior would increase
the child's independence.

4

1. The behavior would be immediately func-
tional for the child.

17. The behavior is a prerequisite to learn-
ing other adaptive behaviors.

H. The behavior would increase ac...eptance of

the child by parents, teachers and peers.

15. The behavior is ole which would broadly
affect the child's repertoire, i.e. posi-
tive collateral or side effects are likely
to occur in more than one area after
intervention.

5. The behavior is a major concern for the
child's parents/caregivers.

7. The behavior is an appropriate activity
which the child $e)uld probably enjoy being

70 able to do.

19.86(.53) 1 5 2 1

19.42(1.44) 2 3 8 2

18.50(1.63) 3 2 3 7

17.97(2.311 4 7 1 4

17.92(2.85) 5 4 6 9

17.58(3.11) 6 9 9 8

17.42(2.29) 7 8 4 5

17.31(2.61) 8 1 5 6

16.50(2.56) 9 10 10 3

16.19(2.41) 10 6 7 10

15.81(2.74) 11 12 12 14



(TM:0.M Continued)

Item #/decision criteria items
Teachers' Teachers' Ed. Assts. Undergrads' Clinical

mean ratings(SD) rank order rank order rank order Psychology
(N = 36) (N . 36) (N 10".)"' (N = 61) rank oder

10. The currently avai....ble staff (and/or

parent) time materials, and physical
facilities are adequate to conduct the
necessary intervention.

2. The behavior is damaging to materials,
etc., in the child's environment.

13. The behavior is age-appropriate and thus
consistent with normalization concerns.

3. The behavior is markedly deficient in
comparison to the child's level in other
areas (i.e., it is a weakness).

16. The behavior is developmentally appro-
priate given the child's functioning
level.

4. Given an otherwise equal need, this
behavior will probably be easier to
modify than another.

(N 21)

14.53(3.39) 12 11 11 12

14.36(4.16) 13 13 13 13

12.81(4.27) 14 15 17 17 A

12.60(3.63) 15 17 14 16

12.56(4.24) 16 14 15 15

11.06(4.74) 17 16 16 11

a
The N for items 2 and 7 was 100 since one person each failed co rate these particular items.

72
73



TABLE 4.2

Varimax Factor Solution of Teacher Ratings
(N = 36)

Factor/Items (including item 4s) Loading (above .30)
on specific factor

Factor 1: Child Adjustment

9. Increase child's independence .85

8. Replace existing negative behaviors .83

7. Child would enjoy .71

11. Increase community acceptance .61

13. Age-appropriate .49

5. Parent concern .42

6. Interfere with learning .32

Factor 2: Instructional Utility

10. Resources to intervene are available .78

16. Developmentally-appropriate .76

2. Damaging to environment -.32

Factor 3: Behavior Change Efficiency

4. Easy to modify .98

1. Functional for child .48

15. Positive collateral effects .41

Factor ik Positive Child Repertoire

13. Age-appropriate .44

15. Positive collateral effects .44

17. Prerequisite to learning .79

14. Dangerous to child -.31

Factor 6: Concern for Others

2. Damaging to environment .49

12. Dangerous to others .87

Factor 6! Urgent Child Needs

14. Dangerous to child .61

1. FuncOonal for child .47

7. Child would enjoy .34

3. Deficit in child's repertoire -.37
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ous to others), where the lower rank (8th as compared to 2nd or 3rd) assigned
to this item by the students presumably reflects their lack of experience in
dealing with groups of children. The teachers differed from the clinical
psychology students on the relative importance of four items: They considered
item 6 (interfere with learning) and item 9 (increase independence) more im-
portant, and item 4 (easy to modify) and item 15 (will broadly affect the
repertoire) less important than did the clinical trainees. Those differences
reflect predictable diseiplinary emphases: That is, teachers would be expect-
ed to be more concerned with learning and see themselves as preparing child-
ren for independent functioning, while the psychology trainees see themselves
as primarily consultants. Thus, while teachers seem to have rejected "easy
to modify" as a legitimate reason'for selecting a target behavior, the clinical
students ranked this time higher in importance Glth, as compared to lowest
rank for the teachers) which is consistent with their consulting ex,riences
wherein the likelihood of achieving success is suggested as an important cri-
terion (Tharp & Wetzel, 1969).

Aside from item 4 for the clinical trainees, there was considerable agree-
ment across all groups on the five lowest ranked items 2 (damaging to environ-
ment), 13 (age-appropriate), 3 (deficit in child's repertoire), 16 (develop-
mentally appropriate), and 4 (easy to modify). On the basis of face validity,
currently recommended "educational best practices" would support the lesser
imy.-tance of these items with the one notable exception of ite.1 13. Jtiging
activities, materials and even identifying programs and placements according
to the criterion of age-appropriateness has become a major concern of educators
working with severely handicapped persons (cf. Wilcox & Bellamy, 1982), yet
our group's responses do not reflect the importance of this issue. However,
the teachers did assign a considerably higher absolute rating--as opposed to
ranking--on this item than either the clinical or undergraduate students, and
the EA rating was slightly higher still (X = 13.60, SD = 4.06) which is consis-
tent with their highest ranked response, item 11, rerfting to inc-easing
community acceptance.

Generally, then, the teachers and the other croups were more alike than
different in their opinions regarding the relative .importance of the lowest
ranked reasons. This suggests that these professional judgments have either
been well-Known and/or they actually reflect "ordinary knowledge" criteria
for making important decisions. Whatever the reason for these results, they
do provide support for the use of certain criteria hierarchically it making
future decisions.

Teachers do seem to reflect higher priorities which differ frau, those
identified by laypersons, paraprofessionals who work for them, and professional
trainees in another aiscipline. The teachers appeared to respond according
to educationally meaningful dimensions of decision criteria reflecting their
professional training and/or classroom experience as special educators and
not concensual, "ordinary knowledge" judgments. This is supported also by
a factor analysis of the teachers ratings: The results are provided in Table 4.
2, Factor 1 ((.hild Adjustment) is concerned with the development of a behav-
ioral repertoire to increase independence and facilitate community adjustment;
this factor is oriented toward the child's individual needs. Factor 2 (In-
structional Utility) appears to represent criteria that are instructionally
"easy," and also includes a lack of concern for whether the child's behavior

might be damaging to materials in the environment; this factor could be inter-
preted as an educationally oriented utility dimension that is not motivated
by simply eliminating behavior disruptive to the classroom. Factor 3 (Behavior-
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Change Efficiency) includes items considered important in technical discussions
of behavior modification relating to acquisition, maintenance and generaliza-
tion of behavior. Factor 4 (Positive Child Repertoire) is educationally
oriented, including items relating to acquisition of skills and positive behav-
iors; this concern was accompanied by a lack of concern for whether a behavior
might be dangerous to the child, although this negative loading is only margin-
al (-.31). Note that the item concerned with positive collateral effects- -
which was of special interest to our research--loaded on Factors 3 and 4 whith
suggests that teachers are most likely to be sensitive to this issue when
they attribute importance to other criteria of sound behavior modification
principles and skill acquisition concerns. Factor 5 (Concern for Others)
suggests a concern for behaviors which might jeopardize other children and
materials in the environment, and Factor 6 (urgent Child Needs) includes
items that indicate urgent child needs and a lack of concern for whether
the behavior reflects a developmental deficit. Teachers consider important,
concerns for behavior dangerous to the child (item 14) c'd those skills that
are immediately functional for (item 1) and likely to be enjoyed by (item 1)
the child, but were not particularly concerned about relative skill deficits.
Unlike the clusters derived from the naive undergraduate ratings (see Voeltz,
Evans, Freedland, & Donellon, 1982, for more information), the teacher dimen-
sions are clearly patterned according to general educational goals, such as
the child's increased well-being and social integration, a concern for the
principles of effective behavioral intervention, and an instructional utility
orientation different from simply preventing the disruption of classroom
routines.

Of course, providing ratings on general decision criteria which are not
specific to actual behaviors, children, and program practices may not accurate-
ly reflect what teachers do in practice. Studies 2, 3 and 4 were designed to
investigate how such criteria might be reflected in specific judgments made
in actual situations.

Study 2: Effects of Developmental Delay

vs. Excess Behavior on the LEP

Subjects

A separate sample of 40 subjects participated in Study 2. These partici-
pants were experienced special education teachers enrolled during the summer
in graduate-level course work in the area of early childhood handicaps; most
had already completed several core special education graduate courses as pre-
requisites to the early childhood training sequence. More detail on subject
assignment to groups is available in Voeltz et al. (1982).

Procedures

Complete details on administration and scoring procedures are available
in Voeltz et al. (1982) but will be summarized here. Briefly, subjects were
provided comprehensive though typical child diagnostic and assessment
information and asked to generate a hypothetical 1EP which would reflect
their priority goals for the child, behavior or instructional management
concerns, and information regarding their personal attitudes toward the ex-
perience with a number of negative behaviors.
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Design

Each subject was exposed to moderate or severe devlopmental delay ac-
companied by few or many excess behaviors in theshild's repertoire for one
of two target children, resulting in a 2 X 2 X 2 factorial design. The
different levels of the variables were reflected in all written and video-
taped information. The developmenta' delay and excess behavior variations
were of theoretical interest, and by using one of two target children within
each of the four main conditions, effects due to the unique contribution of
the individual child could be investigated. The two handicapped children
seen on videotape were both Caucasian and similar in appearance, including
physical size ; both were described as being 4 years of age. Severe vs.
moderate developmental delay and many vs. few excess behaviors were controlled
in the information received on the DSRS and by editing of the videotapes
showing each child performing tasks of varying difficulty level and exhibiting
various excess behaviors which might be generally described as "autistic."
Overall, R large number of potential curriculum goals and target behaviors
far exceeding the number typically listed on children's IEPs was presented to
the teachers in each condition.

The major dependent variables of interest were the specific goals and
target behaviors identified and their relative im2ortance as a function of
the three independent variables of developmental Tevel, excess behavior, and,
potentially, the specific child observed. The open-ended format for subject
responses on the IEP was designed to provide qualitative insights into the
way teachers made decisions and conceptualized their task while also imposing
some restrictions on quantification. Qualitative findings were used to
design the subsequent investigations, and'the next section will discuss only
the quantifiable outcomes.

Results and Discussion

As might be expected for an educational plan, the majority of the four
annual goals mentioned by the teachers were exclusively curriculum oriented
(132 of 160 goals, or 82.5%), i.e., they did not reflect obvious behavior
management intentions. Most of these were categorized as language (e.g.,
"increase expressive language") or adaptive behavior (e.g., "develop self-
help skills"); of the 132 curriculum goals, 31.1% were language and 31.1%
adaptive behavior concerns. Motor goals (e.g., "develop gross/fine motor
skills") and cognitive skills (e.g., "increase readiness for academic programs")
were mentioned less frequently, accounting for 18.9% and 17.4% of the total
respectively. Finally, only two goals (1.5%) reflected socioemotional concerns
(e.g., "increase independent play" and "develop adequate social Skills"). The
bias in the direction of language could be a result of the fact they more than
half the teacher sample was enrolled in a 1, i4Uage development course. But

the children did exhibit autistic-like behavir, so that the teachers' concern
for language and adaptive behavior--rather tha.1 motor or cognitive development--
could reflect their awareness of the needs of autistic children. On the other

hand, the lack o: concern for socio-emotional needs is inconsistent, unless
these teachers viewed behavior management objectives (see below) as socio-
emotional ones (e.g., "lack of eye contact" or "increase attention to task"
were categorized here as excess behavior concerns, not curriculum goals).

They listed more than twice as many cognitive goals for the severely delayed
condition in comparison to the moderately delayed condition, and twice as
many adaptive behavior goals for the few excess condition in comparison with
the many excess condition. No other major differences were apparent.
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Excess orientation. Many of the annual goals were focused upon modify-
ing excess behaviors rather than skill instruction. An "excess orientation"
score was calculated for each teacher's simulated IEP by assigning increas-
ingly higher numerical values to goals primarily oriented toward behavior
management or the reduction of excess behaviors. This excess orientation
score was then employed as the dependent measure in a three-way analysis of
variance, with delay (2 levels), excess (2 levels), and child (2 levels) as
independent variables.

The main effect for excess was highly significant (F[I,38] = 30,3, k<
.001), with teachers exposed to the many excess condition having ahigher
excess orientation score. None of the other main effects or interactions
was significant. Thus the degree to which excess behaviors were present in
a child's repertoire affected the nature of the priority annual goals listed
by that teacher as part of a program of educational remediation, irrespec-
tive of the sevr'ity of the child's developmental delay.

Excess behavioral targets. Regardless of whether excess behaviors were
included in their annual goal choices, the respondents were then asked to
list all target behaviors (as opposed to curriculum/skill needs) that they
might target for intervention, in order of seriousness. If a respondent had
already included any excess behavioral target as a priority annual goal, this
was considered to be highest priority and was also included in this analysis.
The five major groupings mentioned in the target responses were: (a) atten-
tion (e.g., establish eye-contact, increase attending), (b) tantrum behavior
(e.g., reduce temper tantrums), (c) self-stimulation (e.g., reduce hand
flapping, decrease rocking), (d) aggression (e.g., hitting others), (e) com-
pliance (e.g., follow directions, obey commands), and (f) self-injury. Five
separate analyses of variance were then performed on each of the first five
behaviors in order to determine the effects of the independent variables on
respondents' selections. For attention, there was a significant main effect
due to child (F[1,32]= 12.8, 2 x.001) and to excess (F[1,32] = 7.9, 24;.01),
with the many excess conditions resulting in much higher priority given to
attention. The only other effect which was significant was degree of delay
upon working independently (F[1,32]= 5.7, 114c.05); this target was mentioned
by 30% of the subjects in the moderately delayed conditions and by only 5%
of the teachers viewing the severely delayed conditions.

Although nearly half the teacher subjects mentioned attention as the first
target behavior choice, one-fourth of them did not mention this behavioral

objective at all. This level of agreement--characteristic of all target behav-
iors ranked--together with the general lack of effect Jue to the manipulated
variables of child, degree of delay, and number of excess behaviors, suggest
that the teachers were selecting behavioral targets on a more persona), idio-

syncratic basis. Two major sources of individual influence might be the teach-
ers' attitudes about and their own personal experiences with children exhibit-
ing various behavioral excesses. Both these aspects were measured in the two
follow-up questionnaires, and although the sample size was too small to relate
individual attitudes to individual choices of IEP targets, the general group
findings from both questionnaires is reported in detail in Voeltz et al. (1982).

The most general conclusion to be drawn from these results is tnat there
are wide variations in teachers' familiarity with the excess behaviors, both
directly and vicariously, which presumably affects both educational judgments
about behavioral goals as well as teachers' receptiveness to recommendations'
by Jutside consultants.
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Although we attempted to structure a realistic IEP jtidgment task, there
may be large differences in involvement between constructing a hypothetical
IEP and planning an actual educational program for a real child for whom the
teacher will in fact be responsible. Thus, Studies 3 and 4 were designed to
further investigate teacher decisions made on behalf of children actually
enrolled in the respondents' classrooms.

Study 3: A Cost-Benefit Analysis of

Child Gain vs. Regression

Introduction

The concept of considering costs and benefits of behavioral interventions
in educational settings emerged early in our thinking about response inter-
relationships. If, as we demonstrated in our review of the literature (Voeltz
& Evans, 1982), some reported interventions have produced negative side ef-
fects, and if behaviors are organized into clusters in which both positive
and negative behaviors may covary , then the circumstances exist in which
certain interveotions(and certain chioces of targets) could have costs as
well as benefits for severely handicapped learners. In a more recent, wide
ranging paper, Kazdin (1982) came to a somewhat similar conclusion: That
whet had been called "symptom substitution" in psychoanalytic psychotherapy
is ! phenomenon th!t has also been observed in behavior therapy and is most
probably due to the prior response relationships.

In psychotherapy outcome research a recurrent issue--first articulated
by Bergin (1966)--is whether there is a "deterioration effect"; whether
psychotherapy is influential enough to be detrimental to some clients. No
exactly comparable issue 11;4 ever been raised in behavioral research with
severely handicapped ciiihiren, although severe criticism of "readiness" and
other developmentally-oriented approaches as essentially wasting many pupils'
limited educational title on trivial educational goals (Brown, 1982) shows
that the question of harm as opposed to just varying levels of benefit will
become a more major issue in evaluation studies. That treatment methods per
se may carry risk of harm has long played a central role in medical decision
making and has certainly been considered in behavior therapy as an ethical
issue when using aversive stimuli and other invasive procedures (e.g.,

Stoltz, 1978).

Proponents of aversive procedures with children will continue to argue
the ethical guidelines which permit their use, despite the fact that the
side-effects of physically aversive interventions are really not well known.
We, however, support the TASH resolution on intrusive interventions (1981)
and have built into the decision model (Evans, Derer, Voeltz, & Hanashiro,
1982) very explicit criteria for the use of _iyar punishment contingency--which can

be justified only in the case of Level I excess oehaviors which are those
that are life-threatening or likely to cause irreversible phsycial harm to
the child. Another interpretation of cost-benefit which we have explicitly
argued against is the economic concept of cost--the attempt by some recent
commentators to place a dollar value on educational and treatment services
for severely handicapped children. We have expressed our serious concern for
this attitude among service providers and evaluators (Voeltz & Evans, in

press; Evans & Voeltz, 1982) and will not repeat it here. However, it should
be re-emphasized that our study was bensed on concerns regarding costs to the
handicapped child regarding the possible outcomes of an educational decision
and was not concerned with the financial cost of services nor with the
side effects of intrusive interventions,
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After excluding economic costs, harmful consequences of intervention
procedures, and costs to the child in terms of efficiency and relative value
of the educational program, the costs of an intervention pare down to negative
collateral effects, namely the increase in some other excess behavior or the
decrease in some skill which is already present. As has been mentioned
throuahout this report, our original hope had been to be be able to isolate com-
mon response clusters empirically and thus make specific data-based
recommendations regarding expected collaborative effects, both negative and
positive. With this goal not tieing realized (and probably unrealistic in terms
of general prescriptions) we approached the issue from the point of view of
the teacher's pest estimate of what behaviors might increase or decrease
as the result of intervaning with specific target behavicrs. In the decision
manual, suggestions are made as to how to make these intelligent guesses;
how to weigh the costs and benefits to reach a deicison was the focus of
this study.

Method

Sects

The subjects for this study were originally all of the approximately 200
teachers who appeared on the Hawaii State Department of Education's listing
of teachers serving moderately to severely handicapped and seriously emotion-
ally disturbed children; this listing included teachers of moderately to
profoundly retarded, severely multiply handicapped, deaf-blind, and autistic
children. A questionnaire and a cover letter was sent to this group, and
53 were returned by the dealine. Of these, 17 were judged unusable in some
way or were incomplete, leaving a final subject pool of 36 respondents. The

relatively low rate of usable returns can largely be attributed to the
complexity of the questionnaire which therefore required considerable time
to complete near the end of the school year (several teachers indicated
verbally that other responsibilities et that time precluded a response).

Materials

Each teacher was mailed a packet containing an introductory letter,
the BSIP list of excess behavior definitions (see Appendix A), a question-
naire, and a stamped addressed envelop for return of the questionnaire. In

order to eliminate the bias that might result from pre-selecting behaviors
for the teachers to consider, we asked them to select one of the children
in their own classroom and essentially to construct their own questionnaire.
Thus teachers were asked to select the student "who disp:ays the greatest
number or more serious excess behaviors." They then had to list from this
student's IEP the four major goals and the first priority objectives for
each goal; to help us identify the type of goal, they also classified each
objective according to 10 domains--language, motor, leisure, etc.--that were

defined for them. Finally they rank ordered each objective and entered
them in the blank spaces provided in two rating scales so that increases
or decrews in the four skills could be rated according to how much better
off they might consider the child to be as a result of such changes. (The

actual identities of the children was not requested and hence confidential-
ity of information on individual children was not involved.)

The second task for the subjects was to check all excess behaviors on
the list of definitions which sere exhibited by their selected students.
They then had to select the four most serious of these, rank them in order
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of their seriousness, and enter them in the blank spaces provided so that
increases or decreases in these excess behaviors could be rated according
to the same dimensions as the four skills. In this way, each teacher was
rating skills and excess behaviors that were meaningful prioritiet for an
actual child in their own classroom.

The rating scale used was an 8-point Likert-type scale anchored by
the statements "No better off" or 'Substantially better off" (or "No worse
off" and "Substantially worse off" when rating a decrease in a skill or an
increase in an excess). What do the terms "better off" or "worse off" mean
when judging the lives of handicapped children? Obviously these dimensions
will mean different things to different teachers (as they have been shown
to do with parents,. administrators, policy makers, and so on) and will depend
on the context assumed fw the question--better off financially? worse off
in terms of physical comfort? better off in terms of social adjustment? We

presumed that teachers would be able to combine such criteria along a dimen-
sion that accords with current professional judgment regarding desirable
goals: maximum independence and participation in current and future least
restrictive environments. To show that this wa-. the dimension of ultimate
.concern we used examples from everyday work .lituations, not because we consi-
der work to be the highest human goal but because work situations impose
more stringent requirements or appropriate adaptive behavior than social,
leisure, and other equally important contexts. The examples, while slightly,
facetious, were designed to show that "better" or "worse" off should be con-
strued in the context of Adequate functioning in least restrictive environ-
ments. They were as follows:

"What do we mean by better or worse off? We mean according to the
child's needs at the present and in the future. For example, if
you worked on a farm you would be better off if you learned how to
drive a tractor, and probably only a little bit worse off if you
acquired a tendency to make finger nostures. If you were an insur
ante salesman you would be very much worse off if your verbal skills
deteriorated, and perhaps somewhat better off if you learned to
reduce some mannerism such as rubbing face or mouth. As a graduate
student you might be better off in the future if you acquire the
tendency to read current journals, and you might be immediately
worse off if your tendency to stare off into space became signifi-
cantly greater.

When you do your ratings try to use a wide range of the scale: If

you enjoy playing the piano and you start to develop a finger man-
nerism you are going $o be substantially worse off than if you
enjoyed jogging and developed a hand flapping responses, although
in both cases you would be slightly "worse off.' If you learn to
read words you are going to be much better off than if you just
learn to recognize letters, although both may be very significant
accomplishments for a handicapped student.

With these considerations in mind, please now rate your four skill
behaviors and fouur excess behaviors in the following scales:"

Design and Procedures

The design of the study was contained in the questionnaire. Subjects
rated their four priority goals twice (once in terms of decreases, onrc in
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terms of increases in behaviors) and they rated theiv. four :post serious ex-
cess behaviors twice also. This produced a balanced two by four (type of
behavior by direction of change by order of priority) within-subject design.
The dependent variable was the ratings provided by the teacher subjects,
and their responses were examined in more detail as described below.

Ratings,

-. Results and Discussion

The ratings given by each respondent were subjected to an analysis of
variance. Of the main effects, only order of priority was significant tF[3,464] a
3.24, pc .05) which really indicates little more than a confirmation that the
subjects followed instructions to the point that changes, whether improvements
or deteriorations, in priority behaviors were not seen as significant as changes
in higher priority behaviors. No other main effects or interactions were sig-
nificant, which indicates that the subjects aid not discriminate significantly
between changes in.skills or changes in excess behaviors, not did they perceive
improvement in behavior as relatively more positive for the child than deter-
ioration in behavior was negative. Although not signIficant, the teachers
did give the highest ratings (6.9 on the 8-point scale) to improvement in
skills--indicating their perception of importance to the child--followed by
worsening of excess behaviors (6.7).

gm/litative Analysis of Ratings

One reason why differer::.: did not emerge is that thy rating.--as can be
,seen from the above figures--wtreuniformly high, despite efforts to encour-
age subjects to use the full range of the eight-point scale. One response
style seen in a number of the teachers was to give maximum ratings (8) to
all behaviors in all conditions, or perhaps a rating of 7 to the lowest
priority excess/or skill. We feel that this indicates many special educa-
tion teachers' deep commitment to the need for their students to show active
progress and that any response not acquired or excess getting worse is an
extremely serious matter. Given the relatively small gains that severely
handicapped students often make and our failure to measure success in terms
of quality of life variables, the intense emphasis placed on behavior change
by the teacher might help create unrealistic expectations of their pupils
and unrealisitically negative approaisals of their own efficacy, with the
accompanying risk of "burn out."

Some teachers gave ratiags that we would consider sophisticated, namely
their ratings agreed with their rankings, first of all, and then they tended
to rate skill acquisition as more important than improvement in excess behav-
ior and skill loss as more serious than a worsening of excess behaviors.
This conforms to the priorities we have expressed in the decision manual
and is probably in clos^ accord with ct'rrent ethical assumptions of leading
professionals in the f id. Only 5 teachers clearly indicated this pattern
of respmise; however, only two gave the opposite, namely rating changes in
excess behaviors as more important than changes in skills. In our earlier
teacher decision making study we identified what we called an "excess orien-
tation" and these two teachers seemed to reveal it here. The present mater-

ials could be used in a training situation as one way of sensitizing teacher
trainees to the effects that their attitudes might have on their priorities
for seeing change in their pupils.
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Skill and Excess Behavior Priorities

Because of the low return rate, this sample cannot be considered truly
repreteHtative of teachers of severely handicapped pupils in the State of
Hawaii. However, as the teachers were asked to select their most difficult
student in terms of excess behavior and as they were asked to report on the
actual ur goals they had established, their responses are of some interest
in terms of revealing trends in actual IEPs.

The ages of the children selected ranged from 3 through 20 (Mean= 10.5).
When the overall frequency of each domain was tallied, the following results
were obtained:

Total » of
41

Language (e.g., signing, speech sounds) 18

Cognitive (e.g., discrimination, matching) 8

Auaptive behavior/self-help (e.g., dressing) 27

Motor (e.g., walking, range of motion) 15

Social/emotional (e.g., play, turn-taking) 17

Leisure/recreation (e.g., toy play, use of
playground equipment) 4

Community integration (e.g., going to a store,
a restaurant) 3

Domestic living (e.g., cooking, cleaning) 5

Prevocational/vocational (e.g., object mani-
pulation, assembly) 6

Preacademic/academic (e..j., coloring, sight

words) 17

Rank Order

2

6

1

5

3*

9

10

9

7

3*

The most popular domains were adaptive behavior, language, academic, social,
and motor. Interestingly, if broken down by order of priority, adaptve behav-
ior, language and social goals dominate the first and second priority positions,
but as third and fourth priorities are considered, academic and then motor
goals become more frequently mentioned.

Excess behaviors were varied: Among the first ranked excess behaviors
onl; 4 behaviors were mentioned by pore than one person, so that 26 behaviors
were listed by the subjects; simEar diverisity was found for thc 2nd, 3rd,
and 4th ranked behaviors. As the teachers were asked to check off on our
list of excess benavior definitions all behaviors exhibited by tneir target
student, it uas possible to see which behaviors were noted most frequently
to be oc,.:uring among these children.

'tied rank.
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Of the 94 behaviors on our list only 4 were mentioned by none of the
subjects teachers--04 spinning self; 46 choking other; 50 shadow play; 93 fin-
ger/hand posture--which seems to provide support for the realisitically com-
prehensiveness of the list. The following behaviors (in rank order of fre-
quency of mentions) were noted in 250 or more of the children:

01: Body rocking (15 mentions)
26: Mouthing objects (14)
25: Mouthing body parts (11)
28: Scratching/picking skin (11)
40: Grabbing at others (10)
41: Grabbing at objects (10)
60: Cry, no tears (10)\
11: Hand/arm flapping (9)
52: Object banging (9)
29: Genital touch/masturbation (8)
61: Cry, tears (8)
66: Vocalization, supraglottal (8)*

Conclusions

We tried to create a task that was realistic and based on experienced
teachers as well as the specific students that they instructed on a daily
basis. drider these circumstances, studying thriller judgments seems a defen-
sible component of the overall research plan. Unfortunately, the magnitude
of the task of constructing, essentially, their own questi-nnaires, seemed
to result in a low rate of usable returned questionnaires.

Of those that were returned, the dominant response pattern was to give
rather extreme ratings of the importance of the child's behaviors im-
proving and not Oeterirrating. This, we believe, reflect an intense com-
mitment to the importance of severely handicapped learners' making steady
progress without loss of skills or emergence of new or more intense excess
behaviors. It may also reflect the uniformly high priority given to the
four priority goals specified on children's IEPs as well as the high concern
expresseo for the "most serious" excess behaviors--this is, teachers (with
each child's parents) had already given each child's total repertoire serious
consideration and selected for instructional concern those skills and behz-
viors which were the most crucial, and equally so, for the child's outcome.

A few teachers made more carefully refined judgments in which skill
acquisition and loss was related more significantly than excess behaviors'
'improving or worsening; we have argued elsewhere that this is a desirable
orientation in educational contexts. However, when considering the subjects
overall, there were no significant main effects of skill or excess or
improvement or deterioration in behavior or their interaction. This answers,
at least for this group of "expert" judges, our original question regarding
the weighing of costs and benefits of interventions: The loss of a skill
is not perceived as relatively more serious for a student than the increase
in an excess behavior. Thus, when weighing the pros and cons of anticipated
negative collateral effect, a simple additive rule can be used and elabor-

*This category is not technically a negative "excess behavior, b..:t

can include pre-language vocalizations.
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ate relative weights for loss of positives as opposed to gains in negatives
are unnecessary. The final judgment, of course, requires that the collateral
behavior also be given some kind of importance rating. The apparent tendency
for teachers to rate a number of behaviors as equally important for their
students could reduce the fidelity of their choices of targets and interven-
tions, assuming that not all excess behaviors or skills can be programmed at
once for children who have 'milt' e needs. The materials used to generate
these data, howe : , could be u d in training programs to heighten stu'ant
teachers' awareness of cost-bene it analyses that show some ability to make
fine-grained judgments about behaviors when children's needs are many.

Study 4: The Teacher Interview Study

Introduction

In the previous studies reported in this sections the emphasis was on
the Quantitative analysis of various components that are of importance in
teacher decision making with respert to behavioral problems ir severely
handicapped children. The present study attempted to determine more quali-
tative information regarding the way teachers typically proceed through a
complex behavior management decision. In the medical decision making liter-
ature, Elstein, Shulman and Sprafka (1978) labelled this a process-tracing
approaching, in which the reasoning processes used by subjects as they solve
problems are articulated and described. More specifically, the type of
process-tracing study used was that of stimulated recall (Shavelson & Stern,
1981): The teachers were interviewed using a standard protocol, and asked
to explain their reasoninr: behind what they were actually doing with children
who exhibi.0.1 high levels of excess behaviorsin their classes.

T.= purpose of this investigation was two-fold. One was to ;din possi-
ble i fights into actual teacher criteria that may not have been considered
in the previous investigations, and the other was to determine whether teach-
ers used a conceptual frame work that would antithetical to the principles
described in the flow diagram of the decision manual. Before suggesting a
model decision making procedure, it seemed valuable to have some indication
that the procedures would appear valid according to the pre-conception, and
strategies actually used by special education teachers.

Method

Subjects

The subjects were nine special education teachers who were conducting
classes in the State of Hawaii Department if Education that contained either
one of our experimen-:1 children and/or one of our comparison children; all

teachers were serving hildren enrolled in self-contained special education
clPs;es on r'.gular campuses serving a larger number of nonhandicapped children.
Selection of the teachers was somewhat arbitrary as a major criterion was
that they would have to be willing to be interviewed in depth regarding their
strategies and be willing to spend the hour to hour and a half that the inter-

views required. However, from the pool of teachers available, we selected
as widely divergent a group as possible. Iwo were recent graduates of the
University of Hawaii Department of Special Educdtion, three were former gra-
duates of that program (prior to implementation of the present training pro-
gram specifically designed to provide "best practices" training in the area
of severely handicapped), and the remaining four were from a varlet/ of

academic backgrounds but who had tenure as special educe on teachers in

the public school system. They were no., selected Pecausc they were the !cost
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skilled of our teachers, but rather because they represented a fairly typical
cross-section of "expert" (in terms of experienced) teachers.

Procedure

Each teacher was interviewed according to a standard protocol in an
unstructured interview. All interview wern conducted by Evans Lased upon
two considerations: (I) considerable experjse and experience in the inter-
view process was essential, thus making it essential that they be conducted
by a fully qualified professional; and (2) as a clinical psychologist, Evans
both met these qualifications and also was not directly involved in having
trained any of the teachers to be interviewed specifically, since
most of the teachers had been trained at the preservice and/or inservke
*raining lev s by Voeltz, it was felt that the latter could not conduct
the intery w without biasing teacher responses in some unknown way.

A ch ld in each teacher's class was the focus of each interview; each
of these hildren, as either an experimental or comparison subject,was well-
known to he interviewer: usually over a period of severa1 years. The teach-
c-c were a ked to specify the most serious of the child's excess behaviors
in order o seriousness. They were asked to explain why the behavior they
idntified s changeworthy or what negative implications it hdd for the
child. The sjects were then asked which of those behaviors they 'vere
currently attempting to modify, if any, what the intervention plan las, and
how formally that plan was expressed ( was it written, a part of the IEP, etc.).
Information that they supplied was followed up on if it seemed to indicate
their attitude toward excess behaviors and difficulties in modifying them.
Percecion of any behavior cluster was probed, as was awareness of the possi-
bility of negative side-effects or costs of interventions. T!'e teachers

were also asked, towards the end of the intern 2W, what frustrations or dif-
ficulties they had experienced in producing ideal educational services to
the chillren, and, in order not to sustain a negative tone to the interviews,
they ere asked to indicate the rewards or satisfactions they obtained
from teaching the child who was the focus of the interview.

Interviews were tape-recorded and later transcribed. Rather than per-

forming a quantitative analysis, the transcripts were carefully scrutinized
and features which seemed of special interest to tne theme of this investiga-
tion were summarized and are reported in the next section.

Findings: (1) Management of Excess Behavior in the Classroom

One of the most s,riking findings from the interviews was the degree
to which the teachers are obliged to engage in day-to-day and moment-to-moment
decision making regarding how to respond to excess behavior. Excess behavior
seem to row substantial fluctuat;ons with interv'ning holidays, changes in
teaching personnel and classroom aides, nature o' the task requirements,
and other environmental factors. A second very general observation by the
teachers was that each child considered had exhibited one or more excess
5ehaviors when first coming into the class which had since been successfully

modified

In'no case was the modification of an excess behavior listed as an IEP
;oat although one IEP (not written by the current teacher being interviewed,
but by the child's previous teacher) did have a provision that excess behav-
ior would be monitored:



T: "one of his objectives in the IEP is to watch him for 5 minutes
and to note the self-stimming--the mouthing of toys, and the blowing on
the toys (which we didn't see much of today) and generally throwing the
toys."

However, in a couple,of cases, the skill acquisition goals in the IEP were
designed primarily to reduce an excess behavior, e.g.:

E: "Is the particular problem of crying when exposed to strangers
or new situations written in the IEP at all?"

Tz "I think it's included as one of her social skill programs as
far as being exposed to others and being included in group activities- -
there is a statement in her IEP which includes the fact that she will
participate in the Special Friends Program.*"

E: "So that means, in fact, that the program is in a sort of posi-
tive direction--it's not that you're going to reduce her crying, but
to increase her ability to respond socially?"

T.:, "I think her IEP in general is written rather positively."

Another general feature of the replies was that a very wide range of formality
of intervention plan was in operation in the various classroms. The general

tendency was for the teachers to have an explicit strategy for dealing with
almost all excess behaviors they saw, though some responses revealed certain
deliberate choices to ignore selected behaviors:

Tz "Sometimes they're just passing through a stage, especially
sucking or whatever. I find that I pretty much ignore behaviors unless
they're interfering with the whole classroom kind of scene. I guess

crying is one, tantrums--those types I would deal with much quicker than
these other types of behaviors.

Ez "...sore of these behaviors you've chosen to specifically inter-
vene with and some you're aware of but there is no formal 1rogramming.
How would you say that came about?"

Tz "It's probably due to the fact that if we intervene constantly
with every behavior that is on his list, his whole day is going to be a
real negative environment. I mean, I can deal with my hair being dulled,
if it's going to be, rather than keep a whole string of negative inter-
ventions going all day long."

* * *

The Special Friends Program is a school-based program structuring social
interactions between severely handicapped children and similar-aged nonhandi-
capped peers; the interactions are generally dyadic or consist of small group
situations during recess and other play periods.
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T: "If he's walking av'ound doing his hand thing over ire freetime
area, he can do it all wants."

E: "He can do it? Even though that might dlso be viewed inappro-
priate by society when he gets older?"

T: "Well, I can't intervene on everything."

Most of the teachers mentioned that they kept data on the behaviors that
were the most serious or for which rather exact counts would be specially
useful- -for instance, one teacher was keeping data on frequency of seizues
prior to a reference to a pediatric neurologist. However, there was a ten-
dency to see charting as a superfluous activity:

E: "Have you tried to keep any formal data in terms of counting
these things, charting them, or ..."

T: "Oh, I have I've counted. But you know, I justmore impor-
tant to me is being there, and when he does it, tell him, "No, I don't
like it when you do tha , we'll do this instead." That's more important,
because when you have a class of five kids it's hard to ... well, every-
body's got a chart for everything! There are limits to human possibilities.!"

* * *

E; "Was the program formalized in any way, like your aide knew
about it and so forth?"

I': "Yes, everyone who worked with him knew about it, but there was
nothing on paper."

E: "Did you ever keep any data on them in terms of ..."

T: "No."

Ef, "How would you judge whether the program was effective or whether
it needed changing?"

T: "It just worked. Well, then it decreased...I guess we did make
a few chan.,;es a! it decreased.

Many interventions were just being worked into instructional classroom routines
in the manner we have recommended in the decision manual. As one teacher re-
marked "Well, I try to control and try to remediate all those behaviors, one
way or ne other." The most Common interventions is this context were verbal
feedback with a physical prompt if the child failed to comply, distraction
by presenting incompatible tasks ( "'We're trying to have her more holding
things and doing things with her hands rather Csan tapping.") and ignoring.
The most consistent stratedgy for intervening wit, exctss behaviors was to
find an alternative positive behavior, but only one or two of the teachers
articulated this as a strategy related to a careful functional analysis of
the behavior:

E: "You mentioned with the self-biting you take his hand out cf
his mouth and tell him you don't like it when he does that--this was an
informal intervention, something you just did consistently?"
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Tf "Yes, but at the same time realizing that he must be doing this
for a reason and trying to provide some other alternative, trying to sub-
stitute another, more appropriate behavior, something less harmful to him."

(2) Reasons for Selection of Behaviors

Across the nine teachers there was evidence of excellent sensitivity to
the reasons for being concerned about target behaviors which have been proposed
in the professional literature and which we investigated more formally in
the structured studies reported already. Teachers were responsive to demands
of future environments ("If it's something that 1 see now that when I think
of him being 18 is going to cause serious pre.olems, then I'm concerned about
that also.") and to social acceptance by other children, other teachers, and
the community ("The drooling affects the way people relate to her; the regu-
lar ed. kids won't come and touch her at all."). However, as one teacher
pointed out (with respect to crying), a complaint by a regular education
teacher is the next classroom had not bothered her "because there is so much
noise in the school anyway--I mean look what goes on in the gym..." Parental

concerns were mentioned only once and the teachers seemed comfortable with
their advisory role as experts: "I feel like we need to work together
with the parents. If that is what they feel is important to them, then I'll
see what can be done. But I'll also express my opinion that it can be in-
directly deal* with--if v.e do these other things maybe it'll disappear."
Another teat commented, I'd try to explain to the parents that this is
just a stage the child is going through so that they could accept it more."

Probably because few of the behaviors exhibited by the children in the
sample were dangerous to the child, this criterion was not the most frequently
mention-a: In a variety of ways, however, the teachers revealed their sensi-
tivity to this as a major consideration in their decision making, as can be
seen from the following excerpts:

T; "... and for her own safet that is my first concern, her own
safety. She gets just blind with rage and then I've seen her roll and
bang into furniture."

* * *

E: "Why is that an inappropriate behavior from your point of view?"

T: "Self-stimming? Because she won't attend to tas.s when she has
her hand in her mouth."

E: "So it interferes with..."

Tf "Programming."

"Any other reasons why you might focus on that behavior?"

1% "Yes, health reasons--her fingers are all cracking and have
blisters, they are getting raw."

* * *

T: "...something that is real destructive, you know, like when
kids try to scratch their eyes out, or, you know, you don't want to have
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to give a child a tetanus shot every six mtw:ths because they're causing
themselves to bleed. Things that cause bodily rearm, that are danfOrous
to their own well-being."

E: "So that might be the most important consideration?"

T; "Yes, that's mine."

Undoubtedly the most frequently mentioned reason for a major intervention
effort being organized in the classroom was that the behavior was highly dis-
ruptive and interfered with the teacher's ability to conduct successful in-
struction. One example of this has already appeared; other typical comments
were

T: "He'd throw the materials that we were using in his training
program. And I felt that that's not going to work. How can he learn
if he keeps throwing everything?"

* * *

T "Well, when she gets up to the point of screaming, that's very
disruptive in class. Screaming and crying. Crying is okay, but when
it starts to get up to a screaming its impossible to teach her in
that state..."

13) Major Difficulties in Successfully Implementing Interventions

Although not specifically questioned on these issues, the teachers did
not reveal any particular c ceptual model of excess behavior. There was a
tendency by some to see excess behavior as possibly a consequence of organic
caus2s (which in the case of one of the t:irget children being discussed was
a highly probable explanation and the teacher's identification of an aller-
gic reaction was very perc:ptive and useful for designing an intervention).
There was another tendency to see excess behaviors as stages the child was
going through -- mouthing objects, for instance, representing a stage of
exploration. In both cases, .ae orientation provided useful insights by
the teacher into the functions of the behavior; this was particularly true
of disruptive behaviors that seemed tote attention- seeking or represent
attempts by the child to regulate hisiher environment.

Clusters of behavior were recognized by some of the teachers, with the
most commonly noted pattern consisting of a sequence of escalating components
of a tantrum. Another common assumption of the subjects was that various
excess behaviors co-varied on days in which there was some more general reason
for the child to be in a bad mood, such as a change in the child's foster
home. For these reasons, perhaps, the teachers all identified lack of
follow-un of their intervention programs in the home environment as the
major barrier to successful modification. A second difficulty they txpressed
was the rapid turnover in aides and in support personnel (e.g., OT, PT)
who, as a result, were less successful than the teacher in keeping disrup-
tive excess behaviors under control. Another problem was the tendency of
the children to lose the gains they had made after a vacation period.

Discussion

We were rather impressed by the level of sophistication that the teach-
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ers revealed with respect to current professional practices in special edu-
cation. Without b,ing cued by a formal questionnaire, the teachers articu-
lated a number of criteria for choosing to intervene with excess behavior.
While interference w.th teaching was most frequently mentioned, it was also
clear that dangerousness was a primary consideration. The logical sequence
of posing these questions in the flow diagram of the decision model shotld
therefore be rather helpful to teachers who recognize a number of factors
which must all be taken into consideration. The teachers were also very
clearly oriented toward preparing children for integration into the community
and in reducing particular excess behaviors which might interfere with peer
acceptance. One subject pointed out that unless teachers of elementary-age
handicapped children had knowledge of subsequent environments (e.g., what
would be appropriate in middle school and high school settings?) they
could not make Informed judgments regarding the appropriateness of behavior.

Another encouraging feature of the interviews wasthat the teacher
subjects recognized the crucial importance of replacing excess behaviors
with functional and appropriate alternatives. They were generally success-
ful in designing interventions that took place within the context of instruc-
tion. It would seem, therefore, that the material contained in the flow
diagram (see Voeltz, Evans, Derer, & Handshiro, 1982) will be readily
accepted by teachers, although of course, the representativeness of Hawaii
special education teachers is an unknown. The interviews provide a rich
source of information regarding the process of decision making by teachers
and only major implications have been summarized here. Overall, they were
an optimistic group who showed their reward and professional satisfaction
deriving from pupil progress and responsiveness and whose frustrations were
rarely with excess behaviors in the students. Instead, they expressed
difficulties primarily with the lack of support from related professionals
(OT, PT, psychologists, etc.) participating in the daily classroom procedures,
lack of parental follow-up or continuity with out-of-school environments,
and the lac- of maintenance of behavioral improvements following vacation
and summer breaks as well as the lack of generalization across environments
and other persons (e.g., classroom aides).

General Discussion and Conclusions

Our results indicate that considerable variation exists in professional
perceptions of handicapped children and correspondingly suitable educational
goals. That this was true for our relatively homogeneous group of special
education teachers--many of whom have had similar training and/or classroom
experiences in Hawaii's state-administered educational system--clearly
reveals that decision making is influenced by more than simply the variance
in children's repertoires. These findings would, of course, require replica-
tion with professionals in other regions and educational systems, tut it may
be even more important to begin investigations into the Processes of certain
kinds of decision making and the qualitative improvement of those decision
based upon new developmentsi.e., changing criteria defining what "educational
best practices" really are--as well as the specifiC results of individual in-
tervention efforts. As Page (19807vmphasizel, this will require that sub-
stantial effort be focused upon Ion )tudinal monitoring of child outcomes as

a function of particular decisions 'ithout .uch empirical data, children's
programs are clearly being shared by ducational practices which may not

reflect the accui4lation of knowledge/from intervention studies as much as
they reflect the accumulated professibnal biases of acknowledged experts.
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Perhaps more serious is the implication that the important opportunities
for learning are lost as teachers adhere to personal and idiosyncratic inter-
pretations of recommended best practices. Thus, IEPs would not be based upon
empirically- supported child needs but upon overgeneralized applications of
simple decision rules learned in teacher training programs or the social cli-
mate of school settings. As we have emphasized throughout, empirical evidence
on actual child outcomes as a function of the various intervention efforts
could answer such questions with some degree of confidence that such decisions
will represent a child's ultimate best interests. We have already summarized
the complexities involved in efforts to demonstrate conclusive empWlal
relationships among even children's multiple behaviors as well as between
specific program strategies and the effects on those behaviors (gee Chapter
3). The next chapter presents an overview of seleral of nur efforts to docu-
ment such relationships, so that teacher decisions might a based upr.i empi-
rical data. However, this work will require considerable further Jffort by
researchers as well as finding solutions to a number of methodological problems.
In the interim, since teachers must and do continuously make decisions affect-
ing children's lives, infnrmation on how this occurs coOd at least insure
that such decisions are oriented not toward idiosyn :ratic professional biases
(as was somewhat apparent throughout these studies), but.: toward planning and
modifying children's programs based upon their effects on the child on toot!.
a day-to-day and long-term basis. Thus, both the decision/planning model and
the, educational evaluation process developed by our project (see Chapter 7)
require that the teacher fol/ow systematic procedures across children but
appropriately individualized for specific affects on a specific child.
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CHAPTER 5

Normative Data from the Comparison Children

In the previous chapter we described critical aspects of teacher
decision making when presented with various problems of target behavio
selection and intervention priorities. These studies implicitly raise the
question of just how widespread these behavioral problems might be in
school classrooms for the severely handicapped, and this issue is the
focus of the present chapter. The topic is of ircreasing importance.
When we wrote our original proposal we recognized a new and fascinating
problem for investigators concerned with behavioral excesses in young
handicapped children. Most previous studies have been conducted in,institu-
tional settings or in laboratory schools, which however excellent technically,
nevertheless violate current rights of handicapped children to receive
services in least restrictive settings and to associate with nonhandicapped
peers. Researchers in the current era must conduct their inquiry in
natural environments that afford lowered opportunities for control over
conditions or selection of methods based on scientific rather than
educational necessities. This is by no means an inwelcome challenge; it

requires us to expand methods and measures that are anpropriate to the
realities of actual classrooms, families and communities. A major feature
of these new requirements ie to provide some "baseline" or comparison,
normative data on the nature and scope of behavioral problems among
severely handicapped children who have been identified early in .life and
have received adequate educational services under legal mandates.

The children who constituted our comparison group 'were selected
according to the same criteria as experimental children; 'these have been
described earlier. Usually comparison children were in schools that were
geographically inconvenient for the observers to reach :especially sch--;1:
located on one of the neighbor islands in the Hawaiian chain), were
identified too late in the school year to be included in the experimental
studies, or were experimental students who had moved to less accessible
schools. That is, the schools were not necessarily located further away
from the university than those attended by experimental subjects, but
decisions had already been made regarding "clusters" of schools ko which
our observers would travel on given days.

The original schedule proposed for comparison children was two obser-
vations per school year. In practice only five data points were obtained
over the three project years, and although a total of 66 children were at
some time in the comparison group only a smaller number were able to be
observed all five times. Video-tapes were made of the children in the
three situations used for the experimental students; these tapes were
replayed in the laboratory and coded by the observers off the video
monitor. Feedback was provided by all teachers and any Parents requesting
it. Where senior project staff has carried out the videotaping, particularly
on the neighbor islands (since budget limitations precluded more than one
person traveling for both data collection and feedback purposes), discus-
sions with teacher ard parent usually followed the taping session. Various
suggestions regarding teaching method, curriculum content and behavior
management strategies would be provided at Ois time in addition to ex-



plain; the previously gathered data. Apart from this rather major
consultation effort, however, no specific interventions were implemented
for comparison children.

General Backgrund

Before presenting the results of this aspect of the project, some
commentary on previous studies of the incidence of excess behavior in
handicapped individuals provides a certain perspective. In a fairly
recent British survey (where more severely retarded children are in
residential institutions), 40% of the children under the age of 16 ex-
hibited "stereotyped or repetitive, apparently purposeless motor activity";
13% displayed benign self-injurious behavior; and less than one-tenth
of one percent showed severe self-injurious behavior involving intense
head banging, eye-gouging, and biting of the extremities (Corbett &
Camber, 1:10. Simply using the criterion of behavior which results in
physical harm or tissue damage, Baumeister and Railings (1976) reported
a prevalence of self-injurious behavior of between 10 and 17 percent in
mentally retarded persons in institutions (all ages). Using a questionnaire
survey of the entire population of an institution (1300 retarded persons),
Maist, Baumeister, and Maist (1977) carried out a factor analysis which
indicated self-injurious behavior was associated with more profound
retardation, specific indications of neurological impairment, and higher
rates of stereotyped and aggressive behavior. Schroeder, Schroeder, Smith,
and Dalldorf (1978) provided some interesting data on three yearly repeti-
tions of an interview survey in -I institution: Overall prevalence for
self-injurious behavior was 10%; severe cases had longer histories of
self-injurious behavior and more severe retardation; cases referred to
a special "behavior modification program designed to control self-injurious
behavior" were jcdged improved, so that some individuals identified in
one year were not exhibiting self-injurious behavi r in the second or
third years. The fact that the number of persons identified each year
was constant seems, therefore, rather unusual.

In what is probably the most comprehensive review available,
Baumeister (1978) makes a number of important points regarding stereotyped
movements. He points out that referring to such behavior as self-
stimulation implies a theoretical assumption regardin `hp behavior's
purpose or function. He reported data on persistence, such as the finding
that there were no cases in his institutional survey in which a resident
who exhibited stereotyped behavior on admission subsequently did not.
He points out that variable baselines 4n such behaviors are the norm,
rather than a reflection of the unreliability of observation, and decribes
a number of social and general environmental conditions that seem to
relate to lowered or elevated levels of stereotypic behavior. Relying on

data derived from the AAMD Adaptive Behavior Scale, Borthwick, Meyers,
and Eyman (1981) reported that institutional residents display much higher
levels of disruptive (e.g., "damages property"), self-injurious (e.g.,
"does physical violence to self"), and stereotyped (e.g.,"rocks back and
forth") behaviors than those in any other type of facility. Whether this

is a consequence or a cause of 1..3titutionalization cannot be determined
retrospectively, of course.
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Probably the most interesting insight into this rather old problem
of cause and effect has been provided by Landesman-Dwyer in studies of
the match between types of environments and types of behavior. She

observed adult residents over a three month period who did not exhibit
severe behavior problems and identified five different patterns or clusters
of adaptive behavior. These clusters had considerable significance for
the adaptation of clients to changed living environments and deirW.itu-
tionalization. One cluster was characterized by nigh levels of stereotypic
behavior, non-verbal sounds, little mutual interaction and little visual
exploration of the environovnt; this group was not responsive to
environmental changes that were thought valuable for promoting social and
adaptive behaviors. Nevertheless, these handicapped persons has spent
the greater part of their preschool and school-age years in in4titutional
settings. Our investigation of a statewide sample of severely handicapped
children from very early identification through a period of time in which
they received adequate, community based and educational services might
provide some information on the natural history of behavioral repertoires
displayed by persons who live in the kinds of environments enjoyed by
nonhandicapped persons.

Data Analysis and Results

Throughout these studies describelOabOvethere were various themes:
There has been the attempt to categorize the very diverse behaviors
exhibited by some severely retarded individuals; the attempt to see how
the presence of certain behaviors interfered with community adjustment
or were related to other behavioral characteristics; concern wish the
prevalence and incidence of excess behaviors in this population; and

interest in the longitudinal or developmental changes in such behaviors
over time. It should be made clear that our normative study was not a
study of prevalence. We know from our surveys, our clinical and educational
contacts and the reputation of the project in t;.e community that it was
unlikely that any child between the ages of 3 and 9 exhibiting high rates
of excess behavior would not have been brought to our attention during
the project (at least on the island of-Oahu), but a prevalence study must
survey the entire relevant population or a random sample thereof and
cannot be based upon referrals. We do refer to this as the normative
study, however, because it does allow some index e the percentage of
occurrence of the types of behaviors we trained our observers to identify
i- a group defined by the presence of some kind of excess behavior. To

the best of our knowledge, the total sample of experimental and comparison
children reported throughout our studies represent all severely handicapped
childri between the ages of birth and nine who additionally exhibited
multipll behavior problems, whether "serious" or more minor in nature.
Thus, tr some extent, their repertoires and behavioral histories across
the da,a r.lection periou of the project does represent normative data
on a representathe sample of severely handicapped children being served
in community settings.
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Sample Analysis of largest Number of Children

We divided the analysis of the data in two ways. one way was to
look at the childrenoin the comparison group for each school semester
starting in the spring of 1980. In each of the five semeste-s the com-
position pf the children in the comparison group varied: Sume

*children left the islands, some were added to the group, some were
experimental children who could no longer be observed in detail. This
method maximizes the number of children making up gilch semester's group,
but does not allow one to consider changes over time as the subjects
change'over time as well; in a way, this can be seen as a five-fold
replication of a sample of children exhibiting excess behavior in a given
semester in a typical school year. As the data across, the five replications
are voluminous, we have selected for the purposes of this report tne
third period of observation in which a total of 32 children were inclvoed.

Some behaviors on our excess list that were not exhibited by any of
these 32 children consist of:

04 Spinning self 47 Sme'ling other
17 Sky or table wilting 48 Mouthing other
22 Pulling eyelash 49 Biting other
38 Choking self 50 Shadow play
39 Oigging in rectal area 74 Rumioation
42 Pulling other's hair 76 Chewing /'.,eking hair
44 Pu114.ng or pushing other 77 Pica
45 Pinching other' 83 Smearing feces
46 Choking other 85 Breaking objects

87 Tearing or ripping material

All the other behaviors on our list were shown by at least one student
on one occasion. Some of the very low prevalence responses were seen
very briefly in one or two of the children only. The nunitc.:* of behaviors

that occurred in one percent or more of the time in the sample (i.e., the
total duration of the behavior of all children showing it divided by the
total number of children in the sample) are shown in Table 5-1. Certain
generalizations can be'made regarding these data. Situational effects
are very striking. As we have seen over and over again, excess oehavior
is more frequent in free play situations than under instructional con-
ditions. This is not an artifact of teachers imposing physical restraints
on the child or interfering with the occurrence of an excess directly as
part of an intervention program (e.g., by briefly holding t' child's
hands at his/her sides prior to presenting individual instructional trials)
since observers would enter a special code when suer physical or topo-
graphical prevention occurred; the percentage duration figure would then
be automatically adjusted to delete the "restraint" time period from all
calculations 6:1, our computer programs. Onthefew occasions in -hiclt an

excess behavior was move apparent in ,cme-to-one.instruction (Situation 2),
the behaviors could Pe considered more appropriate; for instance, although
clapping, signing and ,.ocalizing can be excess behaviors. it is 104 ely
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Table 5-1: Most fre uentl occurrin behavior in the comparison sam le
(32 children) derived rom one observation period as third in a series of five).

Behavior Situation Mean Percent Duration Overall Mean Percent

1
Duration**

1 11 21.2 7.3

93 Finger/hand posture 2 13 4.3 1.7

3 10 6.6 2.1

1 17 8.8 4.7

25 Mouthing body parts 2 15 5.7 2.7

3 17 10.4 5.5

1 11 14.7 5.1

26 Mouthing objects 2 8 4.8 1.2

3 8 8.4 2.1

1 13 13.6 5.5

14 Finger rubbing 2 3 11.7 2.9

3 9 8.7 2.4

1 18 18.7 10.5

13 Finger flicking 2 19 11.7 6.9

3 17 16.1 8.5

1 13 12.4 5.0

01 Body rocking (sitting) 2 7 5.4 1.2

3 11 10.6 3.6

1 27 15.3 12.9

15 Vocalization 29 12.2 11.1

3 20 12.7 7.9
.

1

* Number of children in that situation shbwing the behavior

** Total percent duration divided by the total number of children (N.432)
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Behavior

86 Tongue Movements

11 Hand/arm flapping

60 Cry, no tears

78 Head weaving

15 Finger tapping

10 Hand clapping

Situation

6.3

12.1

9.8

2.4

4.2

3.4

11.7

3.2

5.8

4.7

1.0

1.6

13.1

7.8

14.9

3.3

2.2.

1.9

10.4

7.6

13.9

2.6

1.9

3.1

12.6

2.2

4.9

9.4

10.9

10.5

2.8

0.6

1.2

0.9

2.7

3.0

23 Rubbing face

9.4

7.9

4.6

6.7

4.9

6.2

1*.5

2.2

1.2

2.5

2.2

2.7
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Table 5-1: (Continued)

Behavior Situation n* Mean Percent Duration Overall Mean Percent
Duration**

1 4 6.9 .9

69 Spontaneous Verbaliza- 2 7 13.0 2.8
tion

3 4 16.7 2.1

1 7 3.7 .8

66 Vocalization 2 7 10.1 2.2
supraglottal

3 4 7.0 .9

1 5 18.1 2.8

19 Pulling clothes 2 3 6.9 .6

3 4 8.2 1.0

1 2 5.2 .3

12 Hands pressed on ears 2 2 4.6 .3

3 2 34.0 2.1

1 2 39.3 2.5

75 Teeth grinding 2 1 48.1 1.5

3 1 3.2 0.1

1 9 7.0 2.0

89 Pounding on objects 2 9 4.9 1.4

3 8 4.7 1.2

1 6 9.4 1.8

28 Scratching skin 2 7 1.6 .3

3 7 5.3 1.1

1 5 2.5 .4

21 Rubbing eyes 2 8 2.0 5
3 6 dl 1.4
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Table 5-1: (Continued)

Behavior Situation Mean Percent Duration Overall Mean Percent
Duration**

4. .

1 5 9.7 1.5

64 Blowing 2 6 6.9 1.3

3 3 6.8 .6

1 2 4.4 .3

80 Gesture/sign 2 3 14.6 1.4

3 4 8.6 1.1

1 2 6.1 .4

70 Facial grimace 2 6 4.7 .9

3 8 5.3 1.3

1 4 9.4 1.2

72 Staring/gazing 2 3 1.7 .2

3 4 2.7 .3 . .

100

90



10"

that appropriate behaviors were actually responsible for much of the
percentages recorded under these categories. In any further use of
this behavior observation system, therefore, these categories require
revisions to remove this ambiguity; we often regretted including some
of these categories in the excess group. Similarly a few behaviors such
s facial grimace, etc., were more frequent during group instruction;

i is possible that these excess behaviors were, in fact, rudimentary
social responses.

Obviously some behaviors have relatively high overall percent
durations because a few children engaged in them much of the time and
many children engaged in them some of the time. Very few excess behaviors
were revealed by more than half of the children, indicating the enormous
variety and range. The most frequent behaviors were ones which were
developmentally typical of this group of younger children, Such as
mouthing objects, finger mannerisms, rocking and so forth. More elaborated
responses such as aggressive behaviors were rare (although one incident
of "43: witting other: was noted in one child).

To give some indication of the average occurrence of our "environmental"
codes, the mutually exclusive codes in various categories of child, teacher,
and other events (Observer 2 System), Table 8.2 gives the information on
number of occasions the event was noteo, the average percent duration of
those occasions, and the overall average of all possible times. Some
of the codes and their s;tuational differences represent environmental
differences and provide a simple validation of the Observer 2 System.
For example, teachers are rarely present in free play, peers are never "not present"

in group , food was never present in free play, etc. On the affect
category, the children are coded as predominantly neutral (870 of the
time, and either happy or sad approximately 7% and 4% of the time respec-
tively).' Visual attention during one-to-one instructions seemed rather
good: 49% of the time on nearby objects and over 18% of the time on the
teacher. Instruction took place with children sitting most of the time,
as we had requested. The teachers were able to keep the students on-task
43% of the time in one-to-one instruction, only 27% of the time in group
instruction. In the latter case, excess behaviors were high (44%)
although still not as high as in free play (66%). As children in formal
instruction were able to spend a quarter of the time on-task despite
simultaneous excess behaviors, we must recognize that many of these stereo-
typed, inappropriate behaviors do not seem to interfere with teaching --
although whether they interfere with learning cannot be determined from
our da: . As we have noted before, we were impressed with how little of
the teacher's time could be described as approving, although if codes 5
and 6 are combined, 18% of the one-to-one and 10% of the group instruction
situations involved teacher approval.
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TEACHER
(contd.)

5 Approval

6 Approval &
Contact

7 Disapproval

8 Disapproval
& Contact

9 Ignoring/
Attending to
Peer

0

Table 5-2: (Continued)

N

Situation 1 1
e

Situation. 2

, Mean PD Overall n

0

0

0

0

0

0

0

0

0

0

26

29

1

1

3

1

PEER 0 Not Prevent

1 Neutral

2 Approach

3 Avoid

4 Aggression

5 Protest
Minus
Aggression

OBJECTS 0 None

1 PruTam
Materials

2 Toys

3 Food/drink

4 Program
Materials &
Food

5 Toys & Food

6 Materials &
Toys

7 Materials &
Toys & Food

31 99.9

1.1

0

0

96.8

0

0

0

32

0

1

Mean PD Overall

10.0 7.4

8.2 7.4

2.5 1.8

3.2 1.1

11.2

99.6 99.6

3.7 .3

0 0

.6

NO OCCURRENCE

0 0 0 0

24

23

29

29

16

Situation 3

Mean POI Overall

6.9 5.8

3.7 2.7

2.3 1.2

2.4 .5

42.0 38.0

0

95.8

7.4

1.2

0

86.8

3.7

.4

.1

1

31

0

43.5

90.7

12.6

81.5

55.1

2.7

79.4

1.9

2.5

12.5

NO OCCURRENCE

42.6 I 1.3

NO OCCORRENCEL



Longitudinal Analysis Over 2 1/2 Years j3 Observation Periods.)

If we wish to examine changes in excess behaviors over time, we need
to consider the same group of children looked at longitudinally. For reasons
already explained, only 16 children spanned the full three years of the
project. The three points of observation presented here correspond roughly
to the first, second, and third years of the investigations., In some cases
variability within children might reflect different teachers and programs
over the same school year. However, quite a number of the children had
the same teacher all three years and if any taped sessions was considered
particularly atypical it was usually re-taped later (such as a child
sleeping through the entire session or having a sustained but unusual
tantrum).

Table 5.2 displays the data for Situation 1. Once again, the group
of 16 children produced many (64) excess behaviors at one time or another
across the three years of data collection. Most of these behaviors were
exhibited by a small number of children and for relatively short overall
durations. All three indices of excess behaviors showed reductions over
time: The number of children showing a behavior (i.e., the number of od-
currences of all behaviors in the group of 16) decreased from 173 to 124
to 93, or decreased from 2.7 children per excess to 1.4 children per excess.
The mean percent durations of these children showing the behavior at the
given observation time remained very much the same (S.8, 5.8, 5.5) and the
overall percentages (thinking of those children not showing the behavior
or showing it 0 percent) decreased from 1.63 to 1.28 to 1.13. It is
difficult to know whether these changes are clinically meaningful. However,
it is encouraging that excess behavior in general appeared to be less
frequent in the comparison group over time.

Table 5.4 presents a number of additional variables of potential
interest to considerations of change over time. These variables partly
answered the question just posed: There is nb strong evidence that this
group of 16 children were by the third year. showing more positive affect
or more on-task behavior. Teacher approval rates remained very much the
same (but of course the teacher could have changed) and the peers were
showing less, not more approach behavior).

Generally, these results indicate to us the need to supplement
conventional child outcome data with various samples of this kind. However,
if these data were to be used for evaluating classrooms, teachers, or
children's outcomes, more frequent samples would certainly be required.

Clustering of Excess Behaviors Within Children

By gathering observational data on the comparison children it is also
possible to attempt to see how behaviors told to co-occur in children,
that is whether they fit into meaningful clusters or "syndrones" (see
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TABLE 5-3: LONGITUDINAL CHANGES IN EXCESS BEHAVIORS IN

A SAMPLE OF THE COMPARISON GROUP FOR SITUATION 1-FREE PLAY'

1

BEHAVIOR 1st YEAR 2nd YEAR 3rd YEAR

n

Mean-
Percent

Duration

Overall
Percen
Duration n

Mean
Percent

Duration

Overall
Percent

Duration n

Mean Overall

Percent Percent
Duration Duration

6 9.9 3.7 6 12.6 4.7 5J 10.5 3.3

2 1 11.9 7.4 2 2.5 .3 0 0 0

3 0 0 0 2 1.7 .2 .0 0 0

5 6 2.5 .9 1 1.4 .1 0 0 0

0 0 0 0 0 0 1 .4 0

7 3 1.8 .3 1 11.6 .7 0 0 0

9 1 .9 .0 0 0 0 0 0 0

10 4, 1.8 .5 1 3.1 .2 2 19.5 2,4

7 10.1 4.5 6 4.2 1.6 3 18.3 3.4

12 1 ,3.6 .2 0 0 0 1 4.2 .3

13 10 23.6 14.7 8 15.6 7.8, 5 11.5 3.6

14 4 13.1 3.3 6 26.0 9.8 7 28.7 12.6

15 5 11.9 3.7 5 16.2 5.1 3 11.9 2.2

16 1 4.9 .3 1 1.7 .1 0 0 0

1i7 1 .7 .0 0 0 0'. 0 0 0

18 1 2.7 .2 0 0 0 0 0 0

19 2 1.3 .2 1 19.9 1.2 0 0 0

'21 1 1.3 .1 4 2.3 .6 1 7.1 .4

23 4 3.5 .9 5 12.0 3.7 5 3.1 1.0

24 0 0 0 1 .6 .0 1 10.4 .6

25 9 13.9 7.8 9 8.2 4.6 4 26.9 6.7

26 4 5.2 1.3 4 4.0 1.0 2 1.8 .2

27 1 2.3 .1 0 0 0 0 0 0

28 4 1.6 .4 2 15.7 2.0 1 1.0 0

29 1 12.0 .7 0 0 0 1 1.8 .1

30 0 0 0 '0 0 0 1 1.2 0

31 1 1.4 0 1 14.2 .9 1 1.3 0

32 0 0 0 1 1.3 0 0 0 0

35 0 0 0 1 7.4 ..5 0 0 0

36 1 4.25 .3 0 0 0 1 .1 0

37 2 67.5 8.4 1 2.1 .1 0 0 0

41 0 0 0 1 1.805 .1 1 .1 0
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"BEHAVIOR

(TABLE 5-3 Continued)

1st YEAR 2nd YEAR 3rd YEAR

n

Mean
Percent

Duration

Overall
Percent
Duration n

Mean Overall_
Percent Percent

Duration Duration n

Mean
Percent
Duration

Overall
Percent

Duration

43 o 0 \0 0 0 0 o 0 0

51 3,,, 3.0 .6 1 1.4 0 0 0 0

52 2 2.9 .4 1 7.2 .4 2 , 1.A .2

1 5.4 .3 1 1.8 .1 0 0 0

54 4 3:1 .8 1 1.4 .1 3 5.1 .9

55 4 2.9 .7 1 .8 0 1 6.7 .4

56 5 1.6 .5 2 1.2 .2 1 1,2 0

57 4 4.6 1.1 0 0 0 1 1.7 .1

58 0 0 0 0 0 0 1 .8 0

59 0 0 n 0 0 0 1 1.0 0

60 3 33.1 '-' 6.2 5 16.8 5.27 1 24.7 1.5

62 2 1.9 .2 3 9.1 A.7 1 1.6 .1

64 1 .8 0 0 0 0 0 0 0

65 13 14.0 11.4 11 14.4 9.9 12 15.7 11.7

66 4 1.5 .4 3 2.1 .4 1 .9 .1

67 0 0 0 1 2:2 .1 0 0 .0

68 0 0 0 0 0 0 0 0 0

69 0 0 ' 0 1 5.3 .3 0 0 0

70 1 .4 0 1. 1.0 .1 1 1.0 .1

72 3 23.1 4.3 2 21.1 2.6 1 16.14 1.0

73 1 2.8 .2 7 5.6 .3 0 0 0

75 2 15.6 1.9 2 39.3 4.9 0 0 0

78 4 2.7
.

.7
.

3 3 9 .7 4 4.1
--,

1.0

79 1 1.5 0\) 1 3.2 .2 1 1.9 .1

80 0 0 0 1 5.4 .3 1 .8 0

86 7 6.3 1 2.8 1 .4 4 6.4 9.11

88 2 3.2 .4 0 0 0 2 10.6 1.3

89 10 4.8 3.0 ) 18.5 /---T15 2 4.6 .6

90 0 0 0 0 0 0 1 1.3 .1

91 4 6.9 1.7 2 2.7 .3 3 3.9 .7

92 2 3.8 .5 2 6.3 .8 0 0 0

93 9 11.0 6.2 4 17.9 4.5 ,2 51.6 6.5

TOTAL $ !73 369.75 104.2. 124 375.1 81.9 93 353.3 72.3
N=64 (Behavior)
Means 2.7 5.8 1.63 1.9 5.86 111)(3 14 5.5 1.13
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Quay [1972] for a general discussion on early efforts to empirically define
such patterns based upon checklists and other data sources obtained for
large numbers of children). The first successfully gathered session of
observation was identified for each child (regardless of when in the
research project it was obtained) and the percent duration of each variable
coded represented the child's score on each variable. These data were
then factor analyzed and also subjected to a cluster analysis; separate
analyses were conducted by situation. Perusal of these analyses did not
reveal results which are readily interpretable. First, we did not find
higher order clusters of such behaviors as self - Stimulatory or disruptive
behavior. This may be because, as already demonstrated, the incidence
of aggressive, disruptive, or self-injurious behavior in this group of
children was quite low. Secondly, although there were a few high loading
items on each factor as can be seen from Table 5.5, the factors did not
account for a very large proportion of the variance (6.4% for Factor 1,
4.1% for Factor 7). Thus, the patterns may well arise from the idio-
syncratic patterns of perhaps only one or two children who were exhibiting
unique behavior to a large degree. Unless all children exhibit all
behaviors to some extent, the factor analysis merely recaptures the cluster
of behaviors exhibited by certain children in the sample. We are carrying
our different clustering methods to try to resolve this issue.

Discussion and Conclusions

Much still needs to be learned of the behavior patterns of severely
handicapped young children in natural community and educational environ-
ments -- by which we mean classrooms and homes and other non-institutional
settings in which they are expected to function. Children in such
environments, as we have repeated emphasized, are not in neutral settings
from the point of view of intervention with excess behaviors. Teachers,
explicitly and implicitly, initiated procedures in which learning could
occur. Many of the more serious (in terms of physical harm) excess
behaviors are simply not seen in these students, nor do they develop over
a three-year time period. On the other hand there is not much indication
in these findings that substantial, clinically or educationally signqicant
change takes place over the same time period, although the behaviors which
did occur did not deteriorate further. Further longitudinal studies aro
urgently needed in which alterations in excess behaviors and positive
response development are simultaneously monitored. This aspect'of our
project provides, hopefully, an impetuso further studies and suggests
that observational samples are a rich source of new data, particularly if
that individual variability can be adequately taken into account. Differ-

ences in setting, which appear quite minor (such as one-to-one versus group
instruction) have much greater impact on frequencies of these behaviors
than does the passage of time. In the next chapter we will examine the
impact of specific experimental manipulations.
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TABLE 5-4: LONGITUDINAL CHANGES IN SLECTED CODE

CATEGORIES OVER 3 YEARS ON OBSERVATIONpA. SAMPLES:

BEHAVIOR/CODE CATEGORY SITUATION N.

FIRST YEAR

N.

SECOND YEAR

N

THIRD YEAR

MEAN
PD

OVERALL MEAN
PD

CVERALL MEAN
PD

OVERALL

0 AFFECT NEUTRAL 2 16 77.8 77.8 16 88.3 88.3 15 83.8 78.5

1 AFFECT HAPPY 2 9 29.2 16.4 13 12./ 10.3 7 20.2 8.8

4 VISUAL REGARDTEAChER 2 12 12.8 9.6 10 19.3 12.4 7 6.2 2.:

2 CHILI) EXCESS + ON TASK 2 15 33.9 33.6 16 29.3 29.3 15 28.2 26.5

2 CHILD EXCESS + ON TASK 3 13 14.6 11.8 13 24.6 20.0. 14 17.7 15.4

3 CHILD ON TASK 2 14 26.3 23.0 15 39.3 36.9 15 25.1 23.6

5 TEACHER APPROVAL 2 11 7.6 5.2 12 6.3 4.8 13 5.7 4.6

5 TEACHER APPROVAL 3 8 4.4 2.2 11 4.4 3.0 13 4.3 3.5

6 TEACHER APPROVAL + CONTACT 2 10 6.2 3.8 15 7.7 7.2 13 9.2 7.5

TEACHER APPROVAL . CONTACT 3 10 3.7 2.3 13 3.5 2.9 12 4.5 3.4

2 PEER APPROACH 3 5 13.9 4.3 7 12.5 5.5 8 5.8 1.9
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Table 5-5: Factor analysis of 49 children's excess behaviors as
exhibited on one occasion of observation (Promax solution)

SITUATION 1

FACTOR I V VI VIII

Hand .98 Stripping .98 Body .95 Object .90 Ear .93 Throwing .90 Nand .81

clapping impress banging poking objects flapping

Pulling .97 Lint .98 Grunt .95 Object .90 Biting .91 Spinning .89 Finger .76

clothing picking flicking other self posture

8iting .97 Temper .98 Rumination .95 Climbing .90 Hands on .79 Pica .88 Tongue .74

self tantrum ears movements

Clicking .91 Toe .97 Jerky .70 Bear .90 Facial .79 Staring, .71 Spinning .61

voc. walking movement walking grimace gazing self

Head .91 Jumping .93 Rubbing .61 Head .73 Mouthing .68

weaving eyes slapping body parts

Rubbing .85

face
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.
Chapter 6

Intervention Studies

A smaller number of "experimental" children were identified as subjectsl
for the series of intervention studies. Procedures used to identify these
subjects were described in Chapter 2. The series of individual interventions
was conducted for periods of time ranging from sever weeks to nearly two
years. Each investigation involved a specific hypothesis regarding response-
response relationships in the child's repertoire, including tests of
"keystone" as well as reciprocally related behaviors. In most cases, a
change in instructional strategies was involved within the context of exist-
ing IEP objectives, heke a new IEP meeting was not required (though parent
permission was obtained for each of these specific intervention plans). In

some cases (e.g., Child OS described in this chapter), a major program change
was made and we thus participated in planning a new IEP with the child's
parents and the school's instructional team.

The intent of each of these intervention studies was to investigate
strategies which would allow teachers and other clinicians to more efficiently
establish positive outcomes through optimal multiple positive effects which
they could predict and thus monitor. One major emphasis of these studies
was to identify least intrusive behavioral interventions, involving primarily .

changes in teacher behavior and instructional arrangements. The other major
emphasis of this component was to investigate decreases in particular excess
behaviors as a consequence of learning an incompatiole and/or functionally
alternative skill. Each of the studies was planned following the exhaustive
review of intervention research with the particblar excess behavior/s and
in close consultation with the child's teacher and other relevant caregivers'
(e.g., the parents). This chapter presents detailed descriptions of three'
of these intervention studies; similar detail for all the studies and further
information for these can be found in Evans and Voeltz (in preparation).

The experimental design of. each study was single-subject (e.g., multiple
baseline, reversal, interrupted time series) but included:

(1) multivariate dependent variables such as factor scores as well
as traditional percentage occurrence changes in the frequency/
duration of single target responses (e.g., Child 06 described in
this chapter); and

(2) tests of statistical significance for differences in behavior
across experimental (treatment) phases (e.g., Child OS andChild
08 described in this chapter).

1
Each of the three children described in the case studies has been

given a "pseudonym" first name, i.e., the names used throughout this chapter
are not their real names.



CHID 08 - KATHY

This ease study will be reported in a descriptive style in order
to reveal some of the problems of logic, design and data analysis that we
were continually working"to overcome. In some ways it serves as a case
'study in scientific methods relevant to the study of a clinical case.

Introduction

Kathy was 5 years 11 months of age when first videotaped and observed
by the project in December 1979. During the first project year she was
in a self-contained class for SMH children on a public elmentary school
campus located near Pearl City on the island of Oahu. During the school
years 1980-81 and 1981-82 when the data. reported here was gathered, she
was placed in a similar program in a public school' on the leeward side
of the island because she was now looked after by her father and paternal
grandmother, her mother having separated from Kathy's father and left
Hawaii. Kathy had been known to the principal investigators since sne
was three years old and in a State of Hawaii Health Department program for
the early identification and assessment of children who are presented as
"diagnostic enigmas". She had been the subject of an investigation by a
Master's degree Special Education student while at that setting; this

project had involved an attempt to decrease Kathy's hand mannerisms which
will be described later. Although partially successful, an increase had
been noticed in teeth grinding and blowing. Thus Kathy had Wirdrbeen
identified a potential interesting child for further investigation of
response relationships.

At the diagnostic center she had been. described as severely retarded
with some autistic-like behavior. The latter referred to her apparent
non-compliance in certain training situations, her limited social reactions,
and her rather numerous excess behaviors. In 1980 at the age of six, we
obtained a total raw score of 76 on the TARC. Kathy is toilet regulated,
and is ambulatory although she has a cumbersome gait which suggests mild
cerebral palsy. She has no language or communication skills, and minimal
self-help skills. Perhaps her most major limitation with respect to this
latter domain was her failure to make deliberate manual responses: she
did not pick up objects placed in front of her (including food items when
hungry) and would not grasp objects placed in her hand, or reach for
objects. The only functional manual response ever observed was that she
would extend her arms and use her hands to support herself and would do
this rapidly on a balance ball or similar apparatus to maintain her upright
position. Much of the time she exhibited a hand mannerism in which her
left hand, with fingers extended or slightly bunched, would be brought
up against the open palm of her right hand in a repetitive, clapping.
movement; both thumbs were fixed. Sometimes this action involved
grasping of her fingers, so that the way this response was coded varies
slightly across time and between observers.
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Baseline Information

An initial assessment of Kathy's excess behavior was carried out by
having her teacher and parent (in this case, her mother) complete a
checklist of excess behaviors that was used in our coding system. As

these behaviors were not define' in detail, some discrepancies between
teacher and parent were noted; however, after resolving these discrepan-
cies, Lhe following behaviors were reported:

Body rocking (both sitting and standing)
Jerky movement
Hand clapping ("all the time" reported mother)
Finger flicking ("occurs if one hand is restrained jnd she
can't clap". - teacher)

Cry - tears
Shriek/scream
Blowing
Vocalization (supra-glottal and babbling)
Facial grimace
Staring/gazing
Teeth grinding ("a lot of times" - mother)
Temper tantrum
Rubbing eyes or face ("when tired or crying or nose is

running" - mother)

The first phase of formal data collection with Kathy took place in
spring of 1980. During this period we were refining our data - lathering
methods, our analytical procedures, or improving observer agreement and
response definitions. .We had expected to obtain relatively steady re-
sponse baselines and to examine the relationships among.behaviors over
time. However, when percentage durations of her more frequent behaviors
were plotted over observation sessions, there was marked variability and
few or no discernable patterns of responding. One plausible explanation
of this is that the intensive, real-time analysis of a short segment of
time sampled from one or two days per week reveals a variability in
behavior that is masked by time samplings (interval recording) methods
currently in vogue. We tend to forget that published baselines of some
inappropriate behaviors may appear regular(or "steady") because a
sampling unit has been selected which is insensitive to the true vari-
ability fn behavior.

,

Another source of richness of detail we were better able to discern
than to deal with was the large number of excess behaviors that the ob-
servers were able to note in Kathy (and other children investigated). As

we pointed out in our original proposal, excess behaviors have an origin
or natural history that is little understood and has never been systemati-
cally investigated, so it is important to capture fleeting or momentary
behavior that might increase in intensity later'. However from the
analysis point of view, it is difficult to summarize a behavior that an
observer may have noticed for a few seconds; in Kathy's case, these were
responses like tongue movements, scratching skin, mouthing body parts,
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object flicking. To represent the dominant behaviors of the first observa-
tion period, any response occurring for 2% of the total duration of any
observation session was listed, and in the following table are shown the
mean percent durations of these behaviors over the first three observations
and over the last three observations of the period, by situation.

TABLE 6.1 KATHY: FIRST OBSERVATION PERIOD

Mean percent durations of most prominent behaviors for first three
observations and for the last three observations.

Behavior
-:\

Situation 1 Situation 2 Situation 3
Tit7flAst First Last first ast

01 Body Rocking 35.6 34.0 0.4 2.9 4.2 1.8

10 Hand Clapping 53.1 51.1 29.3 1.9 36.3 36.9

13 Finger Flicking 11.4 52.1 20.3 38.1 40.1 47.9

23 Rubbing Face 1.5 0.0 0.5 1.8 1.4 1.3

25 Mouthing Body Parts 1.6 1.7 0.3 1.2 1.6 1.7

60 Cry, No Tears 0 0 0.0 6.6 1.2 1.4 0.4

62 Shriek/Scream 0.6 0.2' 0.0 0.2 0.9 0.0

64 Blowing 15.9 0.0 3.2 0.0 . 8.7 0.3

65 Vocalizing 31.4 27.1 11.1 8.8 4.8 4.3

Although no formal statistical comparisons have been made, it can be seen
that the only behavior which seemed to substantially decrease over the
school term was Blowing. Situation 1 produced very much greater body
rocking than the two instructional situations, and somewhat more of her
hand/finger mannerisms; because of definitional difficulties, it is best
to consider behaviors 10 and 13 together as a unit, not concurrent re-
sponses.

Second Baseline Phase

It must be remembered that our intervention research took place
within the context of children placed in public school settings. Our

role as experimenters ha to be tempered by our more veridical role as
consultants. It is in ac rdance with this reality that our interests
in target selection, teat r decision-making and judgement, and educa-
tional validity form a coh sive whole. Our second year of observation
of Kathy finds her in a new school with a new teacher who was cooperative,
but not controlled in any way by our project staff. At the beginning of
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the school year this teacher introduced a program for reducing the finger/
hand mannerism. Her reasons for choosing this target were, according to
an interview with her, that the behavior disruoted all other learning,
interferred with other activities, and was considered negative by her
parents. The intervention chosen was a non-contingent physical restraint
in which each halfan-hour Kathy's hands were to be held down for five
minutes. The data to be recorded (which it transpired were not systemati-
cally kept) was to time how long after that restraint she4FLTid keep her
hands down.

Table 6.2 provides the summary results of observation periods
in the middle of the Fall term (when we resumed observation) and three
observation periods at the end, just before our planned intervention.

TABLE 6.2 KATHY: SECOND OBSERVATION PERIOD

Mean percent durations of previously identified behavior for first
three observation sessions and for the last three observation sessions
prior to intervention.

Behavior
Situation 1 Situation_ 2 Situation 3
First Last First Last rir.7.ast

01 Body Rocking 41.4 78.5 1.1 0.0 18.7 0.0

10 Hand Clapping 0.0 0.0 0.0 0.0 1.5 0.0

13 Finger Flicking 72.8 82.4 50.7 64.5 43.6 64.0

23 Rubbing Face 2.2 5.3 9.5 0.0 7.1 5.6

25 Mouthing Body Parts 0.0 0.0 0.0 0 0 4.5 6.4'

60 Cry, No Tears 0.0 0.:i 2.5 0.0 5.8 5.5

62 Shriek/Scream 0.0 0.0 0.0 0.0 0.0 0.0

64 Blowing 19.7 53.1 7.3 25.0 9.9 4.3

65 Vocalizing 14.3 11.6 3.1 7.1 2.8 0.0

First Intervention

After Oftervirig Kathy's ,:rogram and considering effects on behavior,

it was very apparent that much of her educational curriculum needed to be

revised. It was noted that Kathy enjoyed being hugged and treated af-
fectionately, and would often walk over to an adult and stand clnse to

him/her, tubbing her hands. One instructional objective was to teach her
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TABLE 6.3 KATHY: FIRST INTERVENTION PERIOD

Mean percent durations of previously identified behaviors, averaged over three observation sessions

thereby yielding six observation periods for the eighteen sessions of observations gathered.

Situation 1 Situation 2
Period: 1 1 2 3 4 5

01 Body 4.1 41.0 49.5 35.9 18.8 50.6 5.9 17.4 9.8 3.2 6.9
Rocking

10 Hand
Clapping+

13 Finger 50.7 40.5 36.6 62.9 37.2 32.1 71.8 49.4 70.8 44.4 50.9
Flicking

23 Rub Face 3.9 4.9 11.7 14.4 8.2 13.4 10.6 3.4 10.1 19.7 1.0

25 Mouth Body 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.5 0.8 0.0-

Parts

60 Cry, No 5.6 0.0 14.4 0.0 0.0 0.7 0.8 0.0 0.7 3.3 0.0
Tears

62 Shriek/ 3.1 0.0 2.0 0.0 0.0 0.9 0.0 0.0 5.4 2.5 0.0
Scream

64 Blowing 3.9 5.9 8.7 12.2 0.0 19.3 3.8 9.7 5.3 16.2 0.0

65 Vocali-
ration

18.4 4.1 5.7 19.0 11.6 12.8 12.8 2.4 0.9 4.4 3.6

86 Tongue 5.6 8.6 9.9 4.5 11.2 29.9 3.2 1.0 11.3 2.1 7.4

Movement*

6

6.8

39.0

1.5

0.0

4.1

9.1

28.3

6.3

10.9

Situation 3
1 2 3 4 3 6

8.5 7.8 5.9 35.2 21.3 2?.?

78.2 66.5 87.1 58.3 62.7 41.1

10.5 2.9 18.8 0.3 0.0 7.7

0.0 0.3 0.0 0.6 0.0 0.0

0.0 0.0 0.5 0.0 0.3 1.5

0.0 0.0 0.0 0.6 0.0 6.4

8.8 5.4 10.7 3.4 0.0 11.4

9.1 0.0 0.0 0.9 0.8 2.9

6.1 4.7 1.7 14.4 35.7 30.4

This behavior deleted to assist observers; behavior is subsumedunder 13 - Finger Flicking.

* This behavior added to list as increase in frequency noted.
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divided into six blocks and the durations averaged for the three sessions
within each block or period. Examination of this table shows a number of
interesting features. Body rocking continues to be a significant re-
sponse, with much more rocking being present in free play. Finger
flicking, the largest response, continued, although slighly below baseline
levels. Other responses originally identified continue to be present but
at low levels. A new response, tongue movements, appeared and seemed to
get worse as the intervention period continued.

Second Intervention

The second intervention took place during the next school year.
1L Kathy now had a new teacher and our response clustering techniques were

in place. Six sessions of additional observational data were obtained
as baseline and subjected to factor analysis: One analy0s of the first
three sessions combined and one of the second three observation sessions
comoined. The results of these analyses are not listed here in detail.
As we have noted elsewhere these analyses are not always easy to interpret.
In the case of Kathy, the factor solution for Situation 1 was a single
ft.tor in which the highest loading items were the finger mannerism
pattern (Excess 10, 13, 14), sitting and rocking (Excess 1) with a distant
stare. In Situation 2 a similar pattern of inappropriate behavior was
seen but in addition 2 further factor in which "no excess" and a number
of more positive child characteristics were related to positive teacher
affect.

As no particularly consistent pattern or response cluster appeared
in the factor analyses of the two baseline periods, it was felt that in
order to try to see how responses were related, a temporary intervention
designed primarily to have a rapid effect on a particular response seemed
appropriate. Two drawbacks were immediately apparent: (1) it could not
be justified, following our model, to use some kind of physical restraint
to reduce behavior artificially; and (2) there would be no justification
for introducing an intervention with a child such as her, that is de-
signed poimarily for experimental purposes (choice of target issue).

Fortunately, however, there seemed.to be some value in changing, if
possible, Kathy's affective responses. The factor analyses suggested
that when Kathy's Affect was positive, excess behaviors were less.
Secondly, there was a periistent belief among those who had worked with
her that she is "negativistic" or noncompliant and that she is capable
of higher-level responses than she. reveals. These two considerations
suggested that a suitable short-term influence on Kathy's behavioi would
be to introduce low-demand, high reinforcement, interaction, with the
teacher responding to her and playing with her interactively exactly as
one would socially interact with a young infant.

The longer-term intervention plan for Kathy was based on a continua-
tion of the logic of the intervention att mpted the previous year.
Kathy's predominant excess behavior was her hand manipulation. It was
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also strikinrthat a major deficit in her repertoire was a lack of any
reaching, grasping, or manual manipulation, even of objects she appeared .

interested in (moves towards and stares at). Thus it was proposed that
if Kathy could acquire a simple manual operant in which she could
reliably produce some manual response, this would be the first step
towards increasing play with objects and decreasing the hand/finger excess
behaviors.

Interventions:

(1) Short-term influence: non-demanding social interaction. This
"intervention" consisted solely of infant-type social interaction. The
goal of the procedure was to make Kathy happy, that is, make her smile or
laugh and appear to enjoy the interaction. Teacher behaviors were limited
to (1) talking positively to Kathy with an exaggerated positive affect,
(1) vocalizing, making repetitive playful sounds, (iii) smiling,
(iv) touching, such as stroking her arms or head, placing a finger on her
nose or lips and naming these body parts simultaneously, (v) tickling,
rubbing and higher intensity tactile stimulation, especially of her hands,
(vi) imitating sounds that Kathy made,(vii) playing baby games like pat-
a-cake, clapping, keeping time to the singing of a song. Only during
these latter activities would there be any attempt to physically restrain
or prevent Kathy from producing her hand mannerisms. Kathy's affective/
social responding was then used to control the rate and intensity of
these interactions, so that if she seemed to be getting upset, resisting,
pushing the teacher away or herself withd-awing, the activity would be
changed and the intensity reduced.

(2) Lang -term influence: acquisition of a simple manual operant.
This intervention consisted of teaching Kathy to produce the response of
pressing a simple switch in order to turn on music for a short period of
time. The manipulandum was a double micro-switch which could be pressed
either by a single finger, or by letting Tier hand drop down on the switch
or a number of other simple responses. The device was fully automated,
unlike in the previous year; any response on the manipulandum provided
10 seconds of pre-recorded music. Generalization of the response to an
appropriate toy was tested by means of the "Big Mouth Singer" game and
the electronic flute.

Design: Both intervention programs were conducted each day. In order to
investigate their immediate effects on behavior, each constituted the one-
to-one instruction during an observation session on an alternating schedule.
In order to observe specific effects of operant response acquisition in
excess behavior, independent measurement of response acquisition and
actual production of appropriate motor responding, including manipulation
of toys, was recorded by the teacher. After nearly 2 months (6 observation
periods) various aspects of the program were altered in order to meet the
needs of the classroom and improve the quality of the instructior. Six

more observational data points were then obtained -- this phase i: called
Treatment 2.

109

120



Results

The results of this design were analyzed by means of a Multivariate
Analysis of Variance. The main effects were Treatment (Play or Program),
Situation (1 or 2) or ."Ase (Baseline, Treatment Phase 1, Treatment
Phase 2). The dependent variables were the observational code categories
of interest. Three periods of observation made up the data for each cell
of the design.

To summarize the results of this complex analysis. each excess
behavior variable was examined to see if there were any significant main
effects or interesting interacti'ns. The main effect of Situation was
highly significant for 01-rocking (S17SI;pAr.001) and 13-finger flicking
(Si<S0;p.4C.001). The main effect of TFeatment was significant for 13
P1SyqcProgram, p.1:.05)and for 86-tongue movements (Play>Program, p.<
.01). The crucial main effect, of cou"se, was for Phase. Here excess
behaviors 64-blowing, or 65-vocalizing, showed significant differences;
in both cases the percent duration of the responses was hitter during
intervention:

Behavior Baseline Treatment Phase 1 Treatment Phase 2

64 0.0 5.4 10.1 p. AC .01
65 3.4 18.1 14.1 p. < .01
13 38.0 16.8 22.3 p. It .09

Excess behavior 13 has been added as it approached significance and
as the Situation by Treatment by Phase interaction was significant
(p.<:.05): The nature of this interaction can be seen in the following
table of percent durations:

Table 6.4
Excess Behavior 13: Percent Duration

Baseline Treatment Phase 1 Treatment Phase 2

Play 21.3 11.8 13.2

S 52.3 10.6 24.1

Program S1 26.1 4.1 14.2

S2 52.0 40.9 37.7

110

121



It can be seen from this table (which also summarizes the design of
the study) that finger flicking was reduced significantly during the
treatment phases with the greatest effect being the reduction during the
play-oriented treatment. Note that the reductions in finger flicking in
Situation I (which always produced less finger flicking that Situation 2)
is a demonstration of generalization of the treatment effect, Mover
the effect of the two treatments on free play (Situation I) are actually
confounded. Simi1arily it should be noted that the Baseline phase is
common to both types of treatment (Play or Program) which explains why
iFiliircent durations were quite similar during baseline, except for the
situation effect which had not been noted previously to be markedly less
during free play.

By looking at difference in teacher behavior the design provides
something of a check on teacher "integrity". The interactions for the
play treatment condition clearly indicated high levels of smiling,
laughing, positive interaction and gentle physical contact. We observed
that this particular teacher had some difficulty implementing this style
of interaction. None of the teacher behavior categories showed main
effects due to the type of treatment although Teacher-neutral did decrease
from baseline to the two treatment phases (p6.05). This suggests
the effect of the style of interaction on Kathy's behavior was possibly
due to the lowered demands during the Play ccidition rather than to the
teacher's affect per se. As to the overall reduction in finger-flicking,
it seems doubtful that this was significantly related to the manual
operant training in the sense of increased manual responsiveness. Kathy
spontaneously depressed the microswitch on three occasions through the
four months of daily programming. She also depressed a button on the
"Big Mouth Singers" on two occasions and patted at the mobile. She did
not pick up the cookie or reach out for it.

Furthermore, although statistically significant reductions in finger
flicking were observed, significant increases in blowing or vocalizations
were obtained. As there were no increases in cry-no tears or shriek/
scream it could be argued that the increase in vocalizations is positive.
However it had been frequently noted that blowing seemed be be reciprocally
related to Kathy's finger flicking and this was once again seen in these
results. Overall, her duration of blowing was less than at the end of
the treatment phase of the previous year.

Discussion and Conclusions

As was mentioned at the beginning of this particular case study, the
major purpose of this description is to provide an example of the enor-
mously complex design and interpretation problems that we encountered in
obtaining multiple response measurements in real time. Clinically the
results are somewhat disquieting. After three years of quality school
programming with considerable consultation input on our part, Kathy con-
tinued to exhibit many excess behaviors and had not acquired the very
fundamental skill of voluntary (or at least functional) use of her hands
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to manipulate her environment. A simple manual operant was only just
beginning to emerge at the end of the second treatment phase. While we
cannot help but feel that the technologies to teach such responses are
available, Kathy's teacher did not seem to be able to utilize either
the technology we provided not did she consistently apply principles of
systematic instruction familiar to her. To a large extent, Kathy's
limited progress could be attributed to the limited amount and quality
of "engaged time" in her program, i.e., time during which she was
actively involved in actual instruction. The educational validity
evaluation model proposed in Chapter 7 of this report would enable pro-
grams to determine more precisely the reasons for intervention outcomes.
It may also be that the time at which a child's first operant responses
are being established is a crucial one, and that public school programs
may need to provide additional temporary instructional personnel during
this learning phase just as personnel may be temporarily assigned to deal
with behavioral crises.

Without having complete control over the environment, our three
observational situations did nevertheless help to provide much information
regarding influences on target responses. Striking differences were ob-
served across situations,,even in behaviors which seemed highly stereo-
typic. In Kathy's case, excess behaviors tended to be higher in free play
except that some responses, notably blowing and fingew flicking, seemed
to increase when demands were being placed on her. Highly strlctured
trial by trial programming for a child as severely handicapped as Kathy
might contribute less to skill acquisition than would the sort of interactions
described under the Play condition. Or, perhaps more cautiously expressed,
interventions which themselves seem to increase excess behavior could be
modified and adjusted so that excess behaviors are minimized.

Finally this study revealed just how much more work needs to be done
on monitoring many excess behaviors. Some behaviors increased or de-
creased over the three year period with little lawful regularity; new
behavior, not originally seen, did emerge, and others which had concerned
Kathy's teachers seemed to gradually decrease without formal intervention,
such as crying or screaming. Long "baselines" as we were able to gathtr
show only too clearly the fluctuations in behavior which can be masked
by the less sensitive recording techniques which are the accepted
standards of the field. On the other hand, our efforts to reverse
systematic response relationships were less successful than we had hoped
for at the begininning of this project.

112

123



Child 06: Danny

Introduction

Danny had been included in our comparison sample during the previous
(1980-1981) school year, and became an experimental subject during the
1981-1982 year. For both periods, he was enrolled in a self-contained class
for SMH children on a public elementary school campus in Waipahu on the
island of Oahu. He had two different teachers for the two years he was
included in the project. His teacher for the "comparison" year was only
currently completing his master's degree in special education but was con-
sidered to be an excellent teacher with several years previous experience in
a program for severely handicapped children with severe cerebral palsy. He
left the Waipahu teaching position to accept a similar position in Honolulu
district where his would be the first classroom for SMH teenagers located
on a regular secondary education (as opposed to elementary) campus. Danny's
teacher during the year in which this study was conducted hd just received
her MEd. in special education under Voeltz's supervision; she had in fact
completed her graduate practicum semester in Danny's class during the pre-
vious semester, under the supervision of Danny's teacher that year. This
teacher was less experienced but was also considered to be excellent, and
in our judgment the continuity in Danny's program was maintained.

Danny was seven years old when this study began. He was diagnosed as
profoundly retarded, was nonambulatory with suspected motoric (cerebral
palsy) involvement, was not toilet trained, and was cortically blind. With
regard to his visual impairment, it was our judgment and that of his teach-
ers that he could perceive at least light-dark differences and may have
been able to discriminate the presence of persons and large objects. Al-

though his legs and feet were extremely thin and weak (he is in the lowest
quartile for.size and height for his age), he was able to stand with support
for brief periods of time, and he was regularly engaged in physically assist-
ed walking with hip support through strategies developed by and under the
supervision of-the physical therapist. He appeared to be making good pro-
gress to developing these various motor skills, and we felt he would probab-
ly be walking within the next few years.

Danny's educational programs emphasized motor development and adaptive
.behavior. He had no independent feeding, toileting, or dressing skills,
for example, and seemed to be unable to engage in a task such as scooping
cereal from an adapted bowl into his mouth with his (adapted) spoon. Thus,

one of his IEP goals was to increase self-feeding skills; to do this, the
program describetchanges in levels of assistance through fading of full and

_partial physicallorompts. Additional programming included an auditory track-
ing objective, in which Danny was required to localize a sound source by
turning his head in the correct direction, and a toilet regulation program.

Danny was referred to our project almost immediately upon entering
the school program because of the extent and severity of his excess behavior.
His most serious behavior was self-biting. Unless his hands were physically

restrained, he placed one or both ;sometimes in a "fist" covered by a por-
tion of his t-shirt) into his mouth where he sometimes merely sucked on
them but more typically bit both hands, especially at the base of his thumbs.
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Danny's hands were heavily calloused from previous self-biting injuries to
the skin tissue, the skin on his hands was broken in various places most of
the time, and he nearly always had a severe skin rash on his face, hands,
arms and upper chest area; the rash was presumed to be a consequence of
the constant presence of saliva and the concomitant irritation to tissue
in those areas. When Danny's hands were not in his mouth, he'ficlapped"
them together - -in full or half-fists--nearly continuously. In addition,
he engaged in almost constant head weaving, eye rubbing, face slapping,
teeth-grinding, bouncing up and down on his bottom in a sitting posture,
and (as implied above) drooling. He periodically (i.e., every few,minutes
or even seconds' at certain times) emitted clicking and shrieking vocaliza-
tions, ruminated, and if objects were present, he would pound his fists
or kick his feetagainst them. Danny's teacher during the 1980-1981 year
had purchasedcloth,"mittens" and arm splints for use whenever Danny was
not specifically being programmed so that the open sores on his hands
would heal and the rash--which the teacher felt might by now be exacerbat-
ing Danny's behavior--would clear.

Danny had been observed by,us on many occasions (i.e., by Voeltz)
prior to the study in conjunction with practicum student supervision in
the school's SMH program, and the only functional use of his hands and/or
arms which we had directly observed were use of hands/arms to change
body position (e.g., roll from side to prone on the floor) and what appear-
ed to be several instances of "normal" scratching in response to an itch.

A narrative observation recorded by Voeltz of Danny in October 1981,
at the end of the baseline phase and immediately prior to the implementa-
tion of the first intervention phase, notes the following:

Body controll trunk control improved: Functional scratching of itch on.,
arm; rolls over to prone; supports self on elbows in prone; rubs eyes &
flicks hands while maintaining balance on side (lying); slaps face with
left hand; waves bell and bracelet.

Clicking episodes: Only one clicking episode during 20 minutes of observa-
tion, occurred when teacher picked him up (communicative function?).

Self-biting: Lots of hand biting, face looks better (rash clearing), but
-hands are very wet (saliva), skin is shriveled, red and appears raw.

Teacher's ecological modifications: D. has his shirt off (as was true
throughout baseline and intervention phases) since teacher felt that
it was a source of irritation when soaked with saliva, and with it off,
teacher can keep his skin dry; teacher frequently cleanses skin with
washcloth soaked in warm water and baking soda; foot restraints, tight
body control/hand control evident during eating, Danny eating with his
right hand; during play program, Danny is seated cross-legged (so he
cannot kick his legs).

Behavior during play program: v. exhibits lots of head weaving. He "plays"
organ by first pounding the keyboard with his fist/s several times,
then holds his hand in place for continued tone.
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Programs Related Directly to Study during 1981-1982

Danny's teacher during the 1981-1982 school year continued the
previous efforts to improve motor and adaptive behavior, and began a sys-
tematic effort to teach Danny more functional use of his hands. Two
major programs in this area were a self-feeding and a play program. The
teacher felt that much of Danny's excess motor movements were much like.
the generalized reflexive responses displayed by an infant when actually
attempting to reach for, grasp, etc., an object. She felt that these
"competing" and perhaps non-voluntary movements may be interfering with
Danny's efforts to engage in an operant behavior such as self-feeding with
a spoon. Therefore, for the self-feeding program, Danny was seated in
his adapted chair with tray-table attached, his legs and feet were secured
to the chair with velcro straps, and the teacher prompted him to maintain
a grip on an adaptive "post" fastened to his tray-table in position for
his left hand. He was learning to scoop food, initially with full physi-
cal assistance, from his bowl (secured to the table) with an adapted
spoon in his right hand.

A second program implemented to increase functional hand use was
a play program with a toy (table top style) organ. Danny was seated on
a carpeted area of the floor for this program, and was supposed to "play"
keys on the organ placed in front of him in response to the verbal cue
"Danny, play toy." If he responded correctly by manipulating the keyboard
with fingers or fist, he was rewarded with lavish social reinforcement;
this included verbal ("good playing" etc.) and physical touching such as
rubbing his arm/s and/or stroking his back. If Danny began to play with
the toy when no verbal cue nad been given or began to engage in a negative
behavior (such as pounding on the keyboard), the teacher followed such
behavior with a brief contingent restraint, holding his hands down to
his sides for a few seconds, with her head turned away in an "ignoring"
posture.

Design of the Study

In addition to the various behaviors and cabilities noted above for
Danny, there was some concern that he was tactually defensive. He became
agitated when touched and most of the staff interpreted this as an effort
to avoid touch or, at least, as a negative emotional reaction to touch.
Thus, the social reinforcement which included physical touch might not
actually be reinforcing to Danny. Secondly, the "baseline" play program
appeared to discourage voluntary and spontaneous play behavior at the
same time that it espoused to teach him independent play skills: If the

play was in any way designed to replace self-stimulatory responses or the
self-biting, and/or if Danny was going to learn to initiate play in the
way a nonhandicapped child might, it seemed important to change the program.
In particular, Danny was being trained to touch the organ only upon the
teacher's verbal cue to play and, in fact, was being punished if he did so

spontaneously. A more appropriate and functional play program would un-
doubtedly be one in which he was reinforced for spontaneous, appropriate
play and not only for prompted play. Hence, Danny's intervention study
was designed to investigate whether particular play training and reinforce-
ment strategies would result in changes in his excess behavior.
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Phase A: Baseline

Three observation sessions2 were coded and analyzed for each of
two, two-week periods, which will be referred to as Period 1 and Period
2 in certain representations of the data. This enabled us to conduct
two factor analyses of the six sequential observation sessions (based
upon three consecutive sessions each) across the four weeks of "baseline."
During this phase, Danny was observed during one-to-one instruction in
playing with the toy organ according to the more traditional massed
trial practice model described in the previous section. In the free
play situation, he was'provided with the usual array of toys while seated
on the floor mat. The group situation varied, but generally included
only one other child.

Phase Bl: Physical Touch Social (Verbal) Reinforcement

Three observation sessions across a two-week period were coded
during this phase, comprising one Period (3). The play program with
the toy organ was modified as follows: presentation of the organ was
the (natural) cue to play, and the teacher provided physical and/or
verbal (instructional) prompts only when needed, i.e., when Danny did
not respond to the natural cue. He was contingently reinforced for
his organ play as during Phase A, with both physical touch (rubbing
his arms, hugging him, etc ) and lavish social praise (verbal "good
playing," etc.). Also as in Phase A, he was seated on the teacher's
lap on the floor mat, with his back in front of the teacher's midline
as she was seated directly behind him. Thus, the one-to-one instruc-
tional situation observed during Phase B1 differed from Phase A in terms
of cue presentation and the absence of a correction procedure contingent
upon play prior to a verbal cue by the teacher, but was otherwise virtu-
ally identical, particularly with regardto the reinforcement contingen-
cies in effect. During free play, Danny was observed with the usual
array of toys but including the organ. The group situation was a play
session with the organ involving one additional child.

Phase C: Social (Verbal) Reinforcement Only

Three observation sessions were conducted across the next two-week
period, referred to as Period 4. One-to-one instructional sessions
were identical to those described for Phase B, with one exception: only
contingent social (verbal) praise was delivered following efforts to
play with the organ. No physical touch was to occur as reinforcement.
Although some .touch did occur, this was kept to a minimum by the weekly
procedural reliability monitoring of teacher behavior by Voeltz, who
observed sessions in each phase and counted these behaviors, providing
feedback to the teacher regarding their occurrence after each session.

2Throughout the phases of the investigation, training sessions
(essentially identical to and including those observed by us) were con-

ducted at least once daily. However, only a sample of those sessions
were observed during each phase, e.g., only three out of at least ten
training sessions during Phase B were observed at regularly spaced inter-
vals across the No week period.
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Phase 82: Physical Touch + Social (Verbal) Reinforcement

During the final phase, five observation sessions were conducted
across the subsequent month time period, to allow for an additional
factor analysis replication within this phase based upon three (Period
5) and two (Period 6) observation session data points respectively. This
phase was identical in all respects to Phase 131 as described above.

Data Analysis,

Three procedures were utilized to analyze the results of this
investigation. First, the observation code categories for the parti-
cular excess behaviors of concern were monitored across phases as
dependent variables. This was done according to the traditional pro-
cedures in which changes in mean percent duration or frequency occurrence
of excess behaviors would be analyzed as a function of the treatment
phases in the within-subject design. We also conducted a factor analysis
of Danny's excess behaviors within each time "period" for the six time
periods noted above (Periods 1 and 2 within Phase A, Period 3 within
Phase 81, Period 4 within Phase C, and Periods 5 and 6 within Phase 82).
These factor analyses were conducted in order to determine whether
the intervention phases were related to changes in the structure of
Danny's excess behavior interrelationships. The factor pattern derived
for Period 2 of the Baseline Phase A was used as the frame of reference.
for all further comparisons of factors and factor scores across phases.
Finally, since the factor analysis revealed some consistencies in that
three factors appeared similar in structure in Situation 2 (one-to-one
instruction) across phases of the study, factor scores were computed for
three sets of behaviors which co-occurred:

Factor 1 = Drool/Saliva Swish (73) + Tongue Movement (86)

Factor 2 = Self-biting (32) + Hand Clap (10) + Subglottal
Vocalization (65) + Jump/Hop (91)

Factor 4 2 Head Weave (78) + Head Drop (79) + Object Pound (89)

A unit weighting procedure was used in which the factor score derived
for each interval of an observation session would be based upon the
number of behaviors within that factor which occurred during that interval,
thus yielding an average number occurring across each phase for that

factor as the dependent variable (each factor score mean). For each factor,

the factor score ranged from a minimum of zero (for all factors) to a
maximum of 2 for Factor 1, 4 for Factor 2, and 3 for Factor 4, respectively.

Results end Discussion

Table 6.5 (see pages 118 and 119) provides a display of Danny's
excess behavior in the three observation situations for the four phases

of the investigation. In general, Danny's excess behaviors during the
one-to-one instructional situation showed changes across time which were
only partially related to the intervention phases of the study. Two

change patterns appear most common: (1) a sharp decrease following base-
line, with the excess behavior maintaining at this lower (or zero) level
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TABLE 6.5

CHANGES IN DANNY'S BEHAVIORS ACROSS SITUATIONS
AND INTERVENTION PHASES

Percent Duration Behavior Across Phases

Behavior Situation
Condition A
Baseline X

Condition B1
Social and
Physical I

Self- Free Play 4.2 5.1

Biting One-One 3.15 .5

(32) Group 2.1 2.4

Hand Free Play 13.5 15.9

Clap One-One 5.9 11.3

(10) Group 5.4 11.9

Object/Surface Free Play 4.3 11.2

Pound One-One 19.1 5.0

(89) Group 14.0 4.2

Head

~Weave

Free Play 14.7 12.9

One-One 18.3 20.1

(78) Group 14.2 14.4

Head Free Play 1.5 4.9

Drop One-One 6.4 12.1

(79) Group 5.5 13.9

Mouth Body Free Play 20.94 23.7

Parts One-One 5.8 2.4

(25) Group 8.2 5.0

Jump/
Free Play 2.6 .4

Hop
One-One 5.4 1.8

(91)
Group 3.3 .8

118

Condition C
Social It

Condition 8
Social and

2

Physical X '

0

0

0

0

0

0

16.9 9.0

15.8 16.1

14.1 9.2

9.1 17.0

6.7 5.2

5.1 4.3

11.1 10.5

14.6 10.7

8.4 10.1

6.0 7.5

17.0 12.2

11.0 6.8

30.9 23.5

.8 1.3

11.0 2.5

3.7 0

6.9 .3

1.5 .7

129



Sub

Glottal Voc

(65)

Saliva

Swish

(.73)

Tongue

Mo ements

(8 )

Sh iek/

Scieam

(0)

Click

(67)

Teeth

Grind

(75)

TABLE 6.5 (cunt.)

Condition _A

Baseline X
Condition B1
Social !nd
Physical 7

Condition C
Social X

Condition B2
Social and
Physical X

Free Play 6.0 2.6 1.0 1.3

One-One 6.2 2.5 .1 .8

Group 2.5 3.2 0 .2

Free Play 2.9 2.2 .6.0 6.24

One-One 11.2 6.9 7.3 6.2

Group 9.0 9.0 4.9 2.9

Free Play 20.1 7.5 11.2 15.0

One-One 30.2 27.8 21.9 23.3

Group 25.3 24.4 18.6 25.4

Free Play 2.3 8.0 11.5 6.4

One-One 2.1 2.9 2.3 .2

Group 2.2 2.9 7.7 .2

Free Play 1.7 .1 0 0

One-One 4.2 0 0 0

Group 2.4 .1 0 .1

Free Play 0 20.1 12.5 7.1

One-One .9 34.8 31.6 21.7

Group u 41.8 17.0 13.1
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across intervention phases Bl, C, and B2. This occurred for Self-Biting
(which virtually ended after baseline), Object/Surface Pounding,
Mouthing Body Parts, Drooling/Saliva Swishing, and Clicking; and (2) a
progressive decrease across all phases, with the behavior highest during
Phase A and/or Phase Bl and lowest during the final intervention phase/s.
This occurred for Head Weaving, Subglottal Vocalization, Tongue Movement,
and Shriek/Scream (although this last behavior was steady across Phases
A, Bi, and C, declining to near-zero during the last phase). Two behaviors
increased rather sharply following baseline, and remained at that (higher)
level across intervention phases: Hand Clapping and Teeth Grinding. Teeth
Grinding had been at near-zero level during baseline (.9%), rose to 34.8%
during 81, and then declined across Phases C (31.6%) and B2 (21.7%).
These increases in both Teeth Grinding and Hand Clapping appear to be
side effects associated with same-time decreases in other behaviors which
are topographically similar (e.g., Self-Biting and Object/Surface Pounding).
Only two behaviors showed changes in percentage occurrence which appear
to be related to phases of the study: Jumping/Hopping decreased from
5.4% during baseline to 1.8% and .3% during the two Social (Verbal) +
Physical reinforcement conditions, with a temporary return to a higher
than baseline 6.9% duration during the intervening Phase C (Social/Verbal
reinforcement only). Head Dropping was lowest during baseline (6.4%),
rose during Bi (12.1%), increased further during Phase C (to 17%) and
returned to 12.2% during 62. It would appear, then,,that Danny's behavior
showed an overall improvement corresponding to the implementation of the
intervention phases in catrast to baseline, with some evidence that the
Social/Verbal + Physical (Touch) reinforcement condition was associated
with more improvement in comparison to the Social/Verbal reinforcement only
condition. Unf^rtunately, without a return to the baseline conditions
(the traditional toy-play program) we cannot attribute the improvements
in behaviors such as Self-Biting to this intervention alone. As discussed
earlier in Danny's data, his teacher had also implemented other procedures
(i.e., a training program to improve self-feeding) which might be related
to this improvement. We were, however, unwilling to risk a return to
baseline with this severe behavior problem given the clear and apparently
lasting improvement present throughout the intervention phases.

Self-Biting showed a decrease to zero by Phase C for the free play
and group situations as well. Mouthing Body Parts did not show a similar
improvement during free play and group; in fact, this behavior showed
a significant increase during Phase C (to 30.9%) in comparison to Phases
Bl (23.7%) and B2 (23.5%) and particularly Phase A (20.9%) in free play.
This behavior was also higher thawbaseline during Phase C in group,
though it occurred considerably less during Phase Bl anJ showed a signi-
ficant decline during B2. Since the teacher was not present during free
play, the percentage duration changes here could not be attributed simply
to topographical interference. It does seem likely, however, that teacher
physical (touch) reinforcement may have topographically interfered with
Mouthing Body Parts during the group situation.

Interrelationships among Danny's excess behaviors were identified
by the factor analyses conducted for each time period; Table 6.6 displays
the results of the factor analyses of excess behavior during one-to-one
instruction for Period 2 of Baseline and Period 3, the Bl Intervention
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TABLE 6.6

FACTOR ANALYSES OF DANNY'S EXCESS BEHAVIORS ACROSS INTERVENTION

Phases in Situation 2 (One-to-One Instruction'

Factor

Period 2: Baseline

Behavior/s Loading

1 Saliva Swishing .89

Tongue Movement .52

2 Hand Clapping .37

Self-Biting .47

Sub. Glottal Voc. .38

Jumping/Hopping .58

3 Mouth Body Parts .90

4 Head Weave .67

Head Drop .70

Object/Surface Pound .55

[ Teeth Grinding n/a

5 Shriek/Scream .43

Click Vocalization .36

Object /Surface Pounding .38

Jumping/Hopping .37
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% Duration Factor

12.5 2

35.5

7.0 3

6.3 [ -

4.9 (

6.4

4.5

17.9 1
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Jumping/Hopping .70 1.8
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Head Weave n/a 2.4

Head Drop .50 12.1
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Teeth Grinding .68 34.8

Shriek/Scream n/a 2.9

Click Vocalization n/a 0
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(Social + Physical/Touch Reinforcement) Phase. Even though certain
individual excess behaviors no longer occurred following baseline, the
set of remaining behaviors which had appeared during the baseline fac-
tor analysis continued to show an interrelationship across subsequent
phases. In particular, Factors 1, 2 and 4 could be identified through-
out the intervention (see Table 6.6and Figure 6.1). However, within
these factors, certain behaviors had ceased to occur (Self-Biting in
Factor 2) or were occurring at extremely low rates and failing to load
significantly on the factor (Subglottal Vocalization in Factor 2 and
Head Weaving in Factor 4) following baseline. Figure 6.1 displays the
changes in these three factor scores across the phases of the study; as
is explained on page 117, each graphed data point reflects the average
unit-weighted occurrence of that factor within treatment phases and is
affected by whether or not any of the behaviors occurred within a MORE
"interval" as well as how many of those behaviors within that cluster
co-occurred. Thus, even though Self-Biting scarcely occurred by Period
3, the increased occurrence of Hand Clapping results in an overall
factor score of the same approximate level by the last treatment phase

FIGURE 6.1
Factor Scores for Factors 1, 2 and 4 During One-to-One

Instruction with Danny across Phases.

BASELINE

t,

PHYSICAL

& SOCIAL

SOCIAL PHYSICAL
& SOCIAL

1 2 3 4 5 6

Factor Analysis Time Periods

Factor 1: Drooling/Tongue Movements

Factor 2: Hand Clapping/Self-Biting

Factor 4: Head Weaving/Object Pounding
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in comparison to baseline. Similarly, while Object/Surface Pounding
within Factor 4.has declined significantly during the intervention
phases following aseline, Teeth Grinding increased significantly,
loads on this factor, and thus results in a mean factor score remaining
at the same level across phases.

Thus, while the intervention phase seems to be associated with the
deletion of terrain behaviors from a particular factor, the factor
itself can still Be identified and the remaining behavior/s within that
factor are occurring more often such that the mean factor score does
not decline significantly. These results support the hypothesis that
when one behavior within a cluster of interrelated behaviors is decreased
or extinguished, the remaining behaviors within that cluster increase
in frequency or a new behavior appears to "take its place." In Danny's
case-, the decrease in his self-injurious self-biting would undoubtedly
justify an increase in the other negative behaviors which occurred.
Yet, these other excess behaviors (i.e., teeth grinding and, to a lesser `
extent, hand clapping) could potentially increase in frequency and inten-
sfty so that they would be judged to be equally serious. What must occur,,,/
'instead is a concomitant increase in positive behaviors (such as appro-
priate play during free time). Danny's behavior appeared co be improving
in this direction so that over time, we would expect this alternative
pattern to become established in his repertoire. But one should not
expect an overall decrease in excess behavior following successful modi-
fication4of a single target excess behavior in a child whose repertoire
consists of primarily excess behaviors. Clearly, alternative behaviors
will occur within any given "time-space" and, in the absence of any sk4',1s
to display positive behavior, existing negative behaviors will perform
this function.
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Child 051 Paul

Introduction

Paul was enrolled in the same self-contained class for severely mentally
retarded (SMR) children throughout the two years of his intervention study,
1980-1981 and 1981-1982. The classroom :as located on a public elementary
school campurin Waipahu on the island of Oahu, and was part of e "pod" of
four speeal education classrooms arranged around an open air court. Paul's
teacher during these two years was a student enrolled in the University of
Hawaii's master's degree program in special education, which he attended part
time while teaching full time. This teacher was the lead teacher of the
special education classes for the second year of the study, and was oriented
toward structure, behavioral control, was _eta-based, and generally organized
all instruction around one-to-one, discrete trial session, in the traditional
behavioral format. However, he was enthusiastically interested in the skill
cluster methods reflected in this intervention study. Once the intervention
study with Paul was begun, this teacher proceeded to modify programs for'all
his students in the classroom based upon the skill cluster concept.

Same-age regular education peers also at ended this particular school*
with their classes being similarly grouped (generally by grade level) into
physical "pods" of several rooms. In addition to Paul's class, the special,
education pod included two classes for severely multiply handicapped (SMH)
children (child 06 was enrolled it one of these with another teacher) and one
class for moderately mentally retarded children. Throughout the study, Paul
participated in recess interactions with fourth grade regular education
"Special Friends"; this particular school had conducted this program since 1978.

Prior to 1980, Paul attended a public school on the windward side of the
island near his parent's home. He was one of the students enrolled in Hawaii's
first class for severely multiply handicapped (SMH) children on a regular

education elementary school campus. This class began in 1977, was taught
(including Paul) by a master teacher who has continued to play a leadership
role in Hawaii in innovative program design for severely handicapped children.
in Hawaii, and thus was regularly visited by teachers, parents, and adminis
trators from throughout the state as each district moved to establish such
integrated public school services for these children from 1977 on. Paul

changed schools to the Waipahu site in 1980 when his parents placed him in
the state institution for mentally retarded per.ons, since the Waipahu
school was close to this facility in another school district. Generally

speaking, then, Paul had been exposed to a high quality public education for
severely handicapped children since school age.

At the completion of the study (the study ended, in fact, earlier than
anticipated due to this move), Paul's school placement changed a third time.
Due to placement out of the institution into a foster home, Paul was transferred
to another school on another part of the island; this was also a public school
classroom for severely handicapped children on a regular elementary school

campus. We thought it unfortunate that this subsequent placement was seemingly'
unable to implement the intervention described in the next few pages. Paul's

teacher at this new school was trained in the Teaching Research model and
the classroom staff implemented physical restraint and contingency management
strategies to manage his excess behaviors. In general, we saw a decline in
Paul's behavioral performance in this new setting, supported by two systematic
observations sessions conducted by us in the new school after the move.
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Since this decline in behavior could be due to either the move or to the
change in intervention procedures, we would need a number of observation
sessions at lent equal to our intervention phase 8 in order to investigate
this issue. Unfortunately, it was not possible for us to schedule our
observers so late in year three to travel to an additional school in another
region of the island.

Diagnosis and Program

Paul was nine years old when the baseline phase of this study began (in
November 1980) and eleven years old when the intervention phase data
collection ended (in February 1982). He was diagnosed as profoundly mentally
retarded according to a Cattell score of 9 attained in testing at the age
of eight years, though his records referred to him as severely mentally
retarded with an IQ of 34. At the age of eight years, eleven months, Paul
attained a score of 88 (out of 194) on the TARC (Sailor & Mix, 1975). The

etiology of his retardation was unknown, with the term "phychomotor retarda-
tion enigma" appearing throughout his records dating to infante. Paul had
a severe myoc}onic seizure disorder which was only partially controlled
through medication throughout his life despite sophisticated medical care
proviJed by a pediatric neurologist with an outstanding reputation in the
area of developmental disabilities. According to his records, the first
three years of Paul's life were characterized by almost continuous severe
seizure activity. What had been surprising to htis neurologist and other
specialized personnel was that the extensive seizure activity was associated
with little motor involvement. While extensive damage ordinarily occurs fol-
lowing such a seizure history, Paul's gait and motor coordination were quite
good for his age. In fact, most of Paul's excess behavior involved coordin-
ated gross/fine motor activity such as running, climbing, and various hand/
finger movements (e.g., spinning objects). Paul's appearance is normal, and
he could be described as an extremely attractive child. His height and

weight are within the normal range for his chronological age.

Paul experienced a grand mal seizure at schocl on the average of once
a week, with perhaps one more such seizure occurring in the living environ-

ment. Following these seizures, he was physically exhausted and required
sleep for anywhere from one to two hours. He seemed generally unable to
function adaptively after a seizure, so that seizure activity a:. home in the
morning affected his school performance as well. At other times, Paul's
appearance was quite alert and he exhibited bursts of hyperactivity. Paul

was toilet regulated but had occasional accidents, and has a longstanding
history of problems in this area including extensive smearing of feces.
The smearing was under control throughout this study, but had been a major
factor in the parents' decision to place Paul in the state institution when
he was eight years old. Paul also had a history of stripping (removing his
clothing), another problem which was under control during the study--perhaps
through interruption of any first effort to remove an article of clothing.
Paul generally began the behavior by removing a shoe, and if interrupted
at that point, would cease the behavior.

Paul's excess behavior repertoire might best be described as autistic-
like. The following behaviors were observed by us and reported in the
teacher and caregive. excess behavior checklist as most typical:
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05 Jerky movement
06 Body limpness (apparently as a "task avoidance" strategy)
25 Mouthing body parts
26 Mouthing objects
28 Head slapping
41 Grabbing objects
55 Object spinning
56 Object dropping
60 Cry, no tears
62 Shriek/scream
70 Facial grimace
72 Staring/gazing

88 Boltir3 (apparently as a "task avoidance" strategy, for
Lacher attention, and/or uo obtain preferred reinforcer)

94 Climbing (on furniture, etc.)

Table 6.7 summarizes Paul's IEP objectives and his curreit performance
level during baseline, immediately prior to the intervention ase (October
1981).

Design of the Study

Most of Paul's excess behaviors appeared to serve several functions;
task avoidance during instruction (e.g., running away, going "limp", scream-
ing) was believed to be a major function of many of his behaviors. Also
during instruction and at other times as well, he frequently attempted to
obtain his favority toy (a small plastic ring) which he would manipulate
repetitively in various positions for as long as he was allowed to play with
this object. On occasion, he also appeared to display certain behaviors (e.g.,
"bolting" from a free play setting and at transition times) for teacher atten-
tion. Paul seemed unable to remain seated for his instructional sessions,
virtually all of which occurred in the traditional discrete trial one-to-one
format (as noted above) in which he was expected to remain seated and respond
to a series of teacher mands and reinforcements. He reaction to this in-
struction and to confinement to any area during free play time was to be
extremely disruptive. The "baseline" period reported here included a tradi-
tional contingency arrangement program designed to increase appropriate
instructional and free play behavior by allowing him contingent access to
his preferred "self-stim" toy. Our data showed little change in Paul's
behavior associated with this intervention.

The study reported here is an experimental investigation of the effects
of a major change in instructional delivery pattern upon behavior. Guess

and his colleagues and students at the University of Kansas have developed
the Individualized Curriculum Sequencing (ICS) model, in which target
responses are "reorganized" for instruction into more natural skill clusters,
as they would actually occur 0 the natural environment and situation (cf.
Holvoet, Guess, Mulligan, & Brown, 1980). By employing a distributive trial
format (rather than massed trial) in which each individual skill is taught
as part of behavioral chains, the ICS model is intended to facilitate acqui-
sition, maintenance and generalization of the individual skill components.
However, there is to-date no published, experimentally controlled evaluation
of the effectiveness of this instructional strategy upon child outcome, e.g.,
as compared to a more traditional discrete trial format in which each isolated
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TABLE 6.7 Paul's IEP
and Program during Baseline

(Review Date: 11/81)

Instructional Goal/Objective Paul's Performance

1. Wash hands

2. Follow commands which are
signed (ASL) and vocalized
(receptive language)

3. Travel from bus to classroom
independently

4. When presented with the
object and/or picture,
spontaneously sign "drinking
fountain"

5. Correct use of napkin at
snack and lunch times

6. Imitations (gross motor)

7. Recognize own name printed on

card

Won't turn water on, though he can
turn water off.

Can follow: stand up, sit down,
come here.
Does not follow: Pick it up, put it
down, hands down, go to the toilet,
go to the table, go to the door,
get your (school) bag.

Can do, but fails to bring bag into
classroom from bus; at end of school
day, does not go from classroom to
bus (runs to bathroom instead).

In progress.

OK, program ended.

"Some progress" but program dropped.

No progress, including program modi-
fication adding extra-stimulus
Prompt (a color code).
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skill is instructed through massed trials (Mulligan, personal communication).

We were particularly interested in whether the ICS skill cluster model might
be more motivating to a student like Paul, who appeared to be so noncompliant
in the traditional behavioral model. Specifically, would Paul's excess beha-
vior and/or instructional performance change (i.e., improve) as a function
of adopting this currently recommended "educational best practice" in program
design?

In order to investigate this issue, an interrupted time series design
was employed in which behavior during an extended "baseline" (Phase A) --
his current educational program--is compared statistically to behavior during
a subsequent intervention phase (Phase 11)--a similar IEP but with instruction
occurring in the skill cluster format. Paul's IEP review data of October 30,
1981, marked the end of Phase A and the beginning of Phase B. The experimen-
tal phases are briefly summarized below:

Phase A: "Baseline"

Thirty-one (31) sessions were observed across a period of three semesters
of educational programming in a traditional, behavioral-developmental approach.
Goals and objectives had been sel,cted by teacher, parents and other members
of the instructional team based upon the identification of "next-appearing"
items appearing in sequence after those he displayed on various o.welopmental
measures. These goals and objectives include targeted skills in the areas
of language, gross and fine motor, and self-help, and 14.11's specific perfor-
mance at the end of Phase A is displayed in Table

Phase B: Skill Cluster Intervention

Sixteen (16) sessions were observed during the period from November 1981
through February 1982 when the skill cluster intervention program was in
effect. Each of Paul's IEP goals were translated into instructional objectives
intended to be highly functional for Paul, i.e., they were designed to result
in natural reinforcers for Paul in his environment. An instructional session
for Paul under this new program design condition did not consist of a series
of trials in which Paul was exposed to massed trials for a single objective
from among those on his IEP. Instead, each instructional session represented
an opportunity to ractice a skill cluster, consisting of from two to six
individual target behaviors appearing in a natural behavioral chain, i.e.,
as they might occur in the natural environment. Each of these individual
targets representing a behavioral objective on his IEP was, in turn, part of
at least two such skill clusters; again, as one might expect in the natural
environment, a single language behavior would be practiced in more than one
chain of behavior during the day.

Figure 6.2 presents the actual program summation sheet which was utilized
fcr the one-to-one instructional observation coded by the observers throughout
Phase B. This program summation sheet was generated by our project as a con-
venient format to assist the teacher during an instructional session. As can

be seen from the sheet, certain discrete target behaviors might be "pulled
out" foe massed trial practice, zs would be appropriate whenever additional
practice might be needed. Hence, for this particular program, several indi-
vidual targets were practiced separately from the observation session in
massed trials, e.g., turning on the faucet. However, the observers ceded
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FIGURE 6.2 Paul's Skill Cluster for Phase B Observations.
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the entire skill cluster instructional session, not massed trial practice,
during the intervention Phase B. The program summation sheet also makes
explicit those cues, correction procedures and consequences which are
instructional vs. those which are considered "natural," i.e., instruction
would be completed when the student can display the various target responses
in the context of natural cues, correction procedures and consequences (not
in the absence of any cues, etc.).

As has been discussed previously, observations occurred under three
conditions (during both the baseline and intervention 'bases): Situation 1
(Free Play), Situation 2 (One-to-One Instruction), and Situation 3 (Group,_
Instruction). During baseline, these observations had occurred during -4

any of Paul's various instructional programs being conducted. During the
intervention Phase B, Paul was always observed in the One-to-One instructional
condition involving skill cluster A as depicted in the Figure.. The group
and free play conditions remained similar throughout baseline and interven-
tion.

Analysis and Results

During Phase A, the data for 1 Observer 1 session and 4 Observer 2
sessions were lost due to observer error, MORE failures, etc., leaving a
total of up to 26 sessions for which both Observer 1 and Obsei.ver 2 data
were available. During Phase B, data loss reduced the total of available
sessions to up to 14 sessions for: which we had both Observer 1 and Observer
2 data.

The SAS 79.6 Interrupted Time Series sub-program was used to analyze
baseline vs. intervention phase behavioral changes. Only data analyzed for
situations 1 (free play) and 2 (one-to-one instruction) are reported here.
For each situation, t-tests were conducted comparing mean percentage durations
of both teacher and student behavior for selected codes in the two observation
systems (Observer 1 and 2) for the Phase A (baseline) vs. Phase B (Skill
Cluster Intervention) periods. For all but the teacher behavior codes and
Paul's position codes, the SAS test version Auto Regressive.Integrated Moving
Averages (ARIMA) was also utilized to compute t-tests of baseline vs. inter-
vention means which were adjusted for auto correlation. For these tests,
a two-tailed confidence interval of .95 was used.

Tables 6.8 through 6.13present the mean percent durations, standard
deviations, and the results of the non-independent t-test comparisons of these
means during the baseline and intervention phases under the free play and one-
to-one instructional situations. Beginning with Tables 6.8 and 6.9 displaying
Paul's general Position, Affect and Task Relatedness, we can see that the
free play condition was not associated with any significant differences in
his Position, and differences in Affect and Task-relatedness were nOt signi-
ficant according to the additional ARIMA tests conducted. In contrast to the
one-to-one instructional condition (see below), however, three of the task-
related behavior categories showed a significant auto-correlation during free
play: "Neutral," "Excess" and "Excess + On-Task."

Curing the one-to-one instructional session observations (see Table6.9),
the skill cluster intervention phase was clearly associated with higher per-
centages of standing and Walking, and less Sitting. Paul's affect was Neutral

2 10



TABLE 68PAUL: Position, affect and task-relatedness .in Situation 1 (Free Play).

Comparison of mean percent duration of behaviors across Baseline (Phase A) and
Intervention (Phase B) while Paul is engaged in Free Play.

Behavior Category

Phase A (n = 26)a
k SD

Phase B (n = 14)b

x SD
tc

Position

0 Lying 16.9 .29 21.3 .28 -.46 ns

1 Sitting 52.4 .24 41.0 .20 1.54 ns

3 Standing 13.5 .13 12.9 .11 .17 ns

5 Walking 12.1 .08 14.3 .12 -.69 ns

6 Running .6 .02 .3 .01 .78 ns

-Affect

0 Neutral 95.8 .07 99.8 .00 -3.08 .005

1 Happy 00.5 .01 00.2 .00 1.01 ns

....
2 Sad/Distreos 03.7 .07 0 0 2.11 .05

ca
ca 3 Angry 0 0 0 0 416.

Task- Related

0 Neutral 12.5 .20 24.5 .24 -1.68 .10

1 Excess 68.4 .29 69.5 .25 -.12 ns

2 Excess-81 On-Task 14.0 .21 2.1 .02 2.84 .01

3 On-Task Appropriate 3.1 .05 2.6 .04 .25 ns

4 Off-Task Appropriate 2.0 .04 1.2 .05 .55 ns

a
For Affect, n . 29

b
for Affect, n = 15

cNon-independent
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TABLE 6.9 PAUL: Position, affect and taskelatedness in Situation 2 (One-toOne Instruction).

Comparison of mean percent duration of behaviors across Baseline (Phasq.A) and Intervention

(Phase B) while Paul is engaged in instruction,

Phase. A = 26) Phase B = 14)

Behavior Category 1 SD SD tc

Position

0 Lying

1 Sitting

3 Standing

5 Walking

6 Running

Affect

0 Neutral

1 Happy

2 Sad/Distress

3 Angry

Task-Related

0 Neutral

1 Excess

2 Excess & On-Task

3 On-Task Appropriate

4 Off-Task Appropriate

afor Affect, n = 29

b
For Affect, n = 15

c
Non-Independent

1.17

0

91.1

6.5

2.0

0

.18

.18

.03

7.1

67.8

15.8

9.2

.27

.23

.10

.07

-.99

3.57

-2.09

-3.52

ns

.001

.05

.01

.2 .01 0 0 .98 ns

94.2 .10 1.00 .00 -3.13 .01

2.9 .05 0 0 1.5' m
3.5 .09 0 0 2.14 .05

.4 .02 0 0 .85 ns

4.6 .06 10.8 .26 -.88 h:

16.7 12.5 2.8 .04 5.25 .000?

45.9 .35 22.2 .14 2.99 .005

32.8 .30 64.3 .22 -3.45 .001

0 0 0 0 - -

r.
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significantly more of the time (to 100%) and Sad less (to 0%) during Phase B.
There was significantly less Excess behavior (from 16.7% during baseline to
2.8% during the intervention phase); the ARIMA statistic was also significant,
even though these behtvior categories were not significantly auto-correlated.
The Excess 4 On-Task category Showed-a significant decrease (ARIMA ns, though
there was no significant auto-correlation), and the On-Task Appropriate category
showed a signif4vot decrease (ARIMA ns, though there was again no significant
auto-correlation): None of ik.ul's behaviors in these categories were signifi-
cantly auto-correlated in the oftto-one instructional situation.

Tables 6.10-6.11display Paul's excess benavior in the free play and one-to-
one instructional situations. During free play, only the categories of N0
Excess and Staring/ Gazing were significantly autocorrelated, while only Grabbino
Objects and Bolting were significantly autocorrelated during one-to-one instruc-
tion. Thus, the non-independent t-test comparison would not be appropriately
conservative for Bolting, a behavior which appeared to change significantly
across phases according to this statistic (i.e., Bolting shows a reduction in
mean percentage duration during skill cluster instruction which cannot be
considered to be significantly different from that which occurred during the
discrete trial sessions). On the other hand, Bolting does show a significant
reduction during free play. Also during free play, Head Slapping decreased
significantly. Ouring one-to-one instruction, the category of No Excess shows
a significant increase, while Object Spinning, Object Dropping, and Shriek/
Scream decreased significantly.

As might be expected, there were no changes in teacher behavior across
phases during Paul's free play observation situation (see Table6.12). There
were, however, changes in teacher behavior during one-to-one instruction (see
Table 6 13. The skill cluster intervention phase was associated with increases
in the neutral + Contact, Neutral Nand + Contact, and Attend Peer/Ignore cate-
gories, and with decreases in the Neutral Nand, Approval, and Disapproval +

Contact categories.

Discussion and Summary

One of the results of this investigation which may be surprising to many
investigators is the absence of autocorrelation across days for most of Paul's
behaviors. This variability in Paul's behavior was not antirely unexpected
based upon our visual inspection of graphs of his behaviors (and that of many
of our other handicapped subjects as well), but it does represent a challenge
to behavioral and educational interventions. If Paul's behavior cannot be
reliably predicted from day to day, is it reasonable to assume that an inter-
vention will be associated with a reliable improvement in behavior?

For three categories which do show changes, we were able to document im-
provements in Paul's excess behavior as a fucrtion of rearranging the presenta-
tion of performance trials into a natural chain of behaviors. The dramatic

escalation of no excess, from 46; of the time during distrete trial instruction
to 710 of the time during the skill cluster program approach, clearly supports
this model for programming for Paul. Various individual excess behaviors also
showed an increase during Phase 8. For the more general behavioral categories
monitored by Observer 2, excess rodes declined dramatically whilA on-task codes
increased just as dramatically. Interestingly enough, there were some slight
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TABLE 6.10. PAUL: Excess Behavior in Situation 1 (Free Play).

Comparison of mean percent duration of excess behaviors across Baseline
(Phase A) and Intervention (Phase B) while Paul is engaged in free play.

Excess Behavior
Phase A (n a 29)

SO
Phase 8 in a 15)
z SO t a

00 No ExCISS

05 Jerky Movement

06 Body Limpness

25 Mouth Body Parts

26 Mouthing Objects

28 Head Slapping

41 Grabbing Objects

29.6

.1

5.6

15.8

9.1

3.6

0

.24

co

.20

.25

.17 .

.07

0

40.8

.1

0

24.9

g.3

0.2

.4

.19

.00

0

.24

.09

.01

.00

-1.60

-.22

1.08

-1.15

.18

2.60

-1.85

ns

ns

ns

ns

RS

.01

.08

55 Object Spinning 5.2 .11 5.0 :13 .04 RS

56 Object Dropping 2.1 .03 1.2 .02 1.05 RS

60 Cry. No tears 0.1 .01 0 0 .72 ns

62 Shriek/Scream 2.7 .05 .8 .01 2.05 .05

65 Vocalization 12.2 .12 20.3 .10 -2.20 .05

(Sub/Glottal)

70 racial Grimace .5 .02 0 0 1.30 ns

72 Staring/Gazing 3.9 .10 1.9 .07 .73 ns

80 Gesture /Sign 1.7 .06 0 0 1.12 RS

SS Bolting 10.1 .09 2.8 .03 3.87 .001

94 Climbing .5 .02 0 0 1.10 ns

anon- independent.



TABLE 6.111PAUL: Excess Behavior in Situation 2 (One-toOne Instruction),

Comparison of mean percent duration of excess behaviors across Baseline

(Phase A) and Interventiw (Phase B) while Paul is engaged in one-to-one instruction,

Excess Behavior
Phese A (n = 29)

R SO

Phase B (n = 15)
SD to

R.<

00 No Excess 45.5 .23 70.5 .10 -4.99 .0001

05 Jerky Movement ,3 .02 D 0 .91 ns

06 Body Limpness .4 .01 0 0 1.33 ns

25 mouth Body Parts .8 .02 0 0 2.04 .05

26 Mouth Objects .2 .01 .7 .01 -1.41 ns

28 Head Slapping ,3 .01 0 0 1.51 ns

41 Grabbing Objects .6 .01 .5 .01 .28 ns

55 ObJect Spinning 13.8 .10 1.7 ,03 5.97 .0001

56 ObJect Dropping 3.3 .07 .4 .01 2.36 .03

60 Cry, No tears .3 .02 0 0 .72 ns

62 Shriek/Scream 1.3 .03 0 0 2.40 .03

65 Vocalization 11.1 .11 14.8 .08 -1.15 ns

(Sub/Glottal)

70 Facial Grimace .8 .02 0 0 1.82 .08

72 Staring/Gazing .5 .02 0 0 .95 ns

80 Gesture/Sigh 8.2 .10 9.7 .07 -.52 ns

88 Bolting 3.8 .05 .9 .01 3.00 .005

94 Climbing 0 0 0 0 - -

anon- independent.
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TABLE 6.12. PAUL: Teacher Behavior in Situation 1 (Free Play).

Comparison of mean percent duration of behaviors across Baseline (Phase A) and
Intervention (Phase B) while Paul is engaged in Free Play.

Teacher Behavior

Phase A (n = 26)

ii SO

Phase B (n a 14)
x SD to

0 Not Present
. 95.0 .J7 96.9 .04 -.90 ns

1 Neutral 1.7 ,06 0 0 1.07 ns

2 Neutral I Contact .9 .02 .9 .01 -.13 ns

3 Neutral Mond 1.5 .02 .9 .02 .05 ns

4 Neutral Nand I Contact .3 .01 1.0 .01 -1.60 ns

S Approval 0 0 0 0

6 Approval I Contact 0 0 0 0

7 Disapproval .3 .01 0 0 ,99 ns

0 Disapproval I Contact .2 .01 .2 .01 .04 ns

9 Attend Peer/Ignore 0 0 0 0

a
Non-independent t-test.



TABLE 6.13. PAUL: Teacher Behavior in Situation 2 (One-to-One Instruction).

Comparison of mean percent duration of behaviors across Baseline (Phase A) and Inter-
ventiun (Phase B) while Paul in engaged in one-to-one instruction.

Teacher Cetavlor
Phase A (n a 26)

z SO
Phase B (N = 14)
x SO ta

d Not Present .2 .01 7.5 .27 -1.03 ns

1 Neutral 13.6 .12 20.0 .13 -1.60 ns

2 Neutral & Contact 5.8 .07 22.5 .15 -3.86 .001

3 Neutral Mend 54.2 .18 14.5 .10 9.09 4001

4 Neutral Hand & Contact 8.) .08 22.0 .15 -3.20 .005

5 Approval 13.3 .09 4.4 .04 4.47 .0001

6 Approval & Contact 2.3 .05 4.9 .04 -1.59 AS

7 Disapproval 1.0 .02 .6 .02 .61 AS

8 blsapproval & Contact de .6
.01 0 0 . 2.07 .05

9 Attend Peer/lnpore .7 .02 3.5 .05 -1.88 .08

allon-Independent t-test.



improvements in various behaviors while Paul was observed in free play also,
although this observation condition was virtually identical across baseline
and intervention phases.

The obvious confounding variable in these definite changes in Paul's
behavior is, however, teacher behavior. The mean percentage duration of various
instructional behaviors changed considerably during one-to-one instruction,
including significant increases in two "neutral" contact categories (Neutral
+ Contact and Neutral !land + contact) and significant decreases in the Approval,
Disapproval + Contact, and the Neutral mend categories. Would Paul's behavior
have changed similarly across baseline and intervention phases in which these
teacher instruction behaviors only had been manipulated, but within the con-
text of similar session structures? Our study design and results do not allow
us to answer this question. We do know that the changes in teacher behavior
during one-to-one instruction did not also occur in the free play condition
during the skill cluster phase, although certain of Paul's behaivors had changed
in both conditions. It would Ls. interesting, then, to control for certain
types of teacher behaviors across instructional phases. To sigre extent, how-

ever, at least some change in teacher instructional behaviour would be an in-
evitable function of the change to a skill cluster instructional design. In

general, the positive changes in certain of Paul's behaviors support the change
in instructional format. While these data were not included in our data collec-
tion, reports of improved skill acquisition during Phase B by Paul's teacher
offered equally encouraging support for further utilization of this skill
cluster approach to programming.

15.1
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Chapter 7
Implications for Future Research and Practices

Evidence of response interrelationships obviously complicates the pro-
cess of educational assessment and planning (Voeltz & Evans, 1982). Kara
and Wahler (1977) noted that predictions of multiple behavior changes fol-
lowing the manipulation of a single target behavior could only be made from
their factor analysis. Our research indicates that such predictions, again,
can be made based upon multivariate analyses of children's repertoires, but
that this process is enormously complicated. The kind of complex observa-
tions and data analyses undertaken here are likely to be viewed as pro-
hibitively expensive and thus of limitted utility for application in chil-
dren's programs. To date, proponents of behavioral assessment have empha-
sized its practicality and relatively low "cost" for use by teachers and
other clinicians, but the picture changes once multiple effects become the
focus of an intervention. It is true, of course, that professionals in
related fields who provide input for such children been far less con-
servative in recommending, for example, extensive diagnostic/neurological
examinations which seldom provide information relevant to educational pre-
scription (Bricker & Campbell, 1980). Perhaps, then, it would be appropri-
ate to rethink the level of sophistication required for meaningful behav-
ioral assessment. For children who are severely cognitively delayed and
additionally present complex behavior problems, the cumulative effects of
considering only a few educational/behavioral targets a year-with little to
no regard for the effects of each behavior upon the child's total repertoire
within a single year and across time-are unlikely to produce maximum
results. Ultimately, we may have to question the wisdom of planning handi-
capped children's precious educational time on the basis of minimum data
probes conducted for single, arbitrarily selected target behavors.

A t the very least, our procedures and results suggest the relevance of
multivariate behavoral assessment for serious investigation of severely
handicapped children's educational needs. Where clinical-experimental set-
tings have the resources and technology to implement these kinds of complex
behavioral assessment procedures and investigate multiple outcomes, they
should do so. Research in this area must move away from the less intensive,
short term, single-target manipulations which now typify the field. Life-

long planning for severely handicapped children must include a consideration
of multiple effects as part of the.criteria for maximum efficiency and effec-
tiveness in programming.

Practical Alternatives for Special Education

Since most educational programs are unlikely to have the technology to
systematically monitor children's total repertoires,several alternative pro-
cedures can and should be utilized to allow the collection of information
useful for documentation of meaningful behavior change. Ironically, both
behavior therapists and special education training programs have consis-
tently advocated the use of certain complex assessment and evaluation strat-
egies which are not well-suited for use in educational programs and which
yield little information useful for educational planning. We have expli-
citly critiqued strategies recommended for use in special education class-
rooms to detenninechildprogress and program effectiveness, particularly
single-subject experimental designs and developmentally-based assessments
(Voeltz & Evans, in press). In their place, we proposed an assessment/
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evaluation model which would be feasible in public school program, for use by
teachers in classroom settings, and which does allow for decisions regarding
multiple and meaningful outcomes and appropriate instructional planning on
a day-to-day basis.

This instructional evaluation model poses three major questions regarding
the effects of interventions which must be answered in order to evaluate pro-
grams for children. Each will be summarized below, and specific recommendations
will be made regarding measurement processes which could Le used to address
each issue. More detail is available in Voeltz and Evans (in press), but
briefly, the following criteria must be considered:

(1) Has the behavior change occurred and is the change a function
of the program?

A simple time series analysis should be sufficient to establish
behavior change. This should include periodic systematic data probes
conducted before, during, and after instruction in multiple (relevant)
situations and environments. For some programs, a daily class record
or a "diary" rotating from school to home may be adequate to document
pupil performance changes.

Where behavior shows a clear pattern of expected improvement
over time--as is typical of successful skill acquisition--this
change can reasonably be attributed to the effects of the inter-
vention. The teacher is likely to be well aware of ususal threats
to internal validity, such that single subject designs to control
for such threats are unnecessary. Furthermore, we expect multiple
effects (generalization and maintenance) in many cases; most single-
subject designs cannot accomodate such changes. Finally, teachers
must be able to continuously adjust individualized programs as
needed, on a daily basis in some cases, and cannot utilize an "eva-
luation" model which does not allow such adjustments within a "treat-
ment phase".

(2) Did the educational intervention occur as specified in the interven-
tion p an Educationaiirrity.

Teachers must periodically monitor the instructional environ-
ment, including observations of such variables as teacher affect and
faithfulness to the written program plan, physical arrangements,
daily activities (e.g., did the program even occur the planned number
of times during a given week?), etc., in addition to monitoring the
individual performance of the student. An informal functional analysis
of the instructional program should be regularly conducted as a source
of valuable information on effective strategies for individual students.

In order to monitor the educational integrity of children's pro-
grams, teachers and ancillary staff must be prepared to self-evaluate
and engage in peer evaluations. In addition, simple records of the----
actual instructional time available for each program can be kept,
which would eventually yield valuable information regarding the amount
of instructional time needed for learning particular skills across
children.
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(3) Is the resultant behavior than

this chi d s eventual outcome em.irica va idit Is the change
valued b those in the natural environment of that person social
validit

e meanin ful? Is it beneficial for

Empirical validity. Teachers must collect information on possi-
ble multiple effects of changes in children's behavior. By formula-
ting informal hypotheses regarding predicted changes in several be-
haviors concurrent with successful modification of a particular target
behavior or skill, these behaviors can be probed systematically during
(preintervention) assessment and during the intervention phase. A
structured interview could be conducted (over the phone or with a
short questionnaire), asking parents and other caregivers to specify
behavior patterns where they suspect that certain behaviors always
occur together, one before another, etc. These "hypothesis" could
then be used to decide which behaviors seem most relevant to monitor
more systematically where this is possible. Alternatively, parents
could be interviewed again following a change in the intervention
target regarding possible multiple effects. Eventually, this "in-
formal" or clinical data would accumulate to support particular
formal hypothesis which could be tested experimentally.

Eventually, programs could establish the validity of particular
goal selection choices as ones which do, in fact, result in optimal
effects upon the child's total repertoire. Data on successful skill
acquisition should also focus upon demonstrations that the child can
use the new skill to perform an essential life-function, rather than
requiring that children perform an isolated target skill in an arti-
ficial massed trial format according to arbitrary accuracy and relia-
bility criteria which are idiosyncratic to that situation.

Social validity. Persons who are in a position to significantly
affect outcomes for severely handicapped persons--including the success
of a community placement, etc.--should participate in the specification
of priority goals and instructional objectives. Thus, parent priori-

ties for instruction should be incorporated into instructional plans,
and employers should be asked what they consider the most important
skills and behaviors needed for successful adjustment in their setting,

etc. Once such behaviors have been acquired, the relevant persons in
the community can also help specify how much of a behavior or what
degree of accuracy is needed before the skill is actually meaningful
in the natural environment.

Input from parents, etc., can easily be obtained through initial
telephone consultations, interviews in the criterion environment where
the teacher would also observe the level of skill performance needed
for fluency, and evaluations of the student's actual performance in
those criterion environments following instruction, in which the per-

formance would be rated by parents, etc. The major concerns would be
that the behaviors to be taught ere in fact valued by the child's
actual environments, and that the behaviors acquired are mastered
sufficiently to reflect actual demands of those environments.
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Selecting Priority Goals for Children with Multiple Needs

When we began our research effort, we were concerned that no clear
guidelines exist as to when a goal or objective included on a handicapped
child's Individualized Education Program (IEP) might target the modification
of an excess behavior, rather than the acquisition of a new skill. First,
existing criteria for goal selection in general are generally applied to a
single skill or excess behavioc,in isolation, without regard to others in
the child's repertoire or the 4hvironmental context. For example, Heads'
(1980) 5-point checKlist for selecting potential individual goals does not
deal with the selection of one goal over another of equivalent concern.
Second, recommendations which are made regarding whether to each a skill
or modify an excess first are not consistent in the behavioral and educa-
tional intervention TiiiFiture. For example, Koegel, Egel, and Dunlap,
(1980) emphasize the need to reduce problem behavior prior to instruction,
based upon previous (though limited) evidence that certain behaviors may
actually prevent learning (Koegel & Covert, 1972). Alternatively, Gaylord-
Ross (1980) and Schroeder, Mulick and Schroeder (1978) recommend teaching
an incompatible skill, which performs the same function as the excess behavior
for the handicapped child, as a most effective and thus preferred strategy
to reduce problem behavior; this position can be supported by evidence that
contingency management studies dealing with excess behavior fail to produce
lasting behavior change in many, if not most cases (Carr, 1980; Derer &
Hanashiro, 1982). In the absence of any empirically-based concensus re-
garding the selection of priority goals and appropriate intervention strategies,
educational planning and programming on behalf of behavior disordered severely
handicapped cnildren will be particularly problematic. Parents, teachers, and
other professionals and caregivers could only rely on personal perceptions and
biases regarding the advantages and disadvantages of targeting certain behaviors
for change and selecting from among several possible intervention plans. While
misjudgements itTeducational planning are always unfortunate, they are parti-
cularly so where the childreninvolved have severe learning problems and multiple
programmatic needs. Each decision may or may not result in successful behavior
change or skill acquisition, but also represents an opportunity lost, since
other behaviors were not modified and other skills were not taught. For some
children - such as autistic children--there is evidence TER certain excess
behaviors may remain in the child's repertorie for years despite all intensive
efforts to decrease or extinguish them through behavior management procedures.
If skill instruction is actually postponed until such behaviors are under control,
these children would lose already limited learning time. The ultimate consequence
for the child and his/her caregivers is clear: sooner or later, the child reaches
the age at which a free and appropriate special education ends, and unless cer-
tain skills necessary for adult functioning have been acquired, the handicapped
person's opportunities to participate maximally in integrated community environ-
ments and opportunities will be severely limited. Planning and evaluation be-
come crucial. Decisions made during each school year must reflect a considera-
tion of the child's total repertoire, his/her needs with reference to the demands
of current and future environments, and provision of sequential opportunities
for learning across the chiia's school career which will ultimately produce
optimal individual gains or maximum participation in society as an adult.

A major product of our literature review and research effort, therefore,
was the development of a decision model to assist teachers and caregivers on
making systematic choices from among multiple potential instructional and be-
havioral objectives and intervention procedures for individual children (Voeltz,
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Evans, Derer,& Hanashiro, 1982). This model is based upon the following major
assumptions regarding behavior modification in school settings and the respon-
sibilities of clinicians toward the children they serve:

(1) The IEP is an Educational Plan

By legal statute,a handicapped child's experiences in any special
education program must reflect the goal priorities specified in the
Individualized Education Program (IEP). The purpose of this IEP is to
provide a plan for education according to goals and priorities designed
to establish new skills in children with severe deficits rather than
focus upon reducing excess behavior: that is,the IEP is the framework
for developing skills needed by the handicapped individual for optimal
participation and independence in integrated community environments.

(2) Not all Excess Behaviors are Priority Targets

Since any instructional or behavior management program involves the

/-91
nsumption of valuable teaching (staff) and learning (child) time, use

of such time to decrease rather than increase behavior in a child's re-
pertoire should occur only when unavordiFie7 Behaviors that interfere
with the performance of a needed skill might be justified as targets
for interventions. Behaviors that prevent children from functioning
capably in their social environment may also warrant consideration as
priority targets for change. On the other hand, social pressure, ex-
pedience, or personal preferences of caregivers lack such clear ethical
justification as reasons to target a behavior for change: such intentions
are not directly related to the child's best interests, but tend to serve
the needs of others. Behaviors ideatified for reasons that fail to con-
sider the child's total repertoire and potential outcomes should be dealt
with by means other than the child's educational program.

(3) To Decrease a Behavior, Increase a Skill

There is considerable evidence that excess behaviors are best remedied,
in terms of producing lasting and generalized behavior change, by replacing
them with the skills needed to deal more positively with the situations
associated with such problem behavior. We recommend that professional re-
sources and research efforts be concentrated on the development and dis-
semination of positive alternatives to modify negative behavior through
educative approaches. Positive functional skills which provide children
with strategies to interact appropriately with and gain control over their
environments are readily maintainable and generalizable. On the other hand,
a behavioral intervention designed to decrease an excess behavior will not
produce lasting, generalized behavior change if the child has no alternative
strategy to accomplish the function performed by the excess. Thus, the

task is to identify and teacn a positive behavior that can replace the
negative one precisely because it addresses this function for the child.

A Clinical Decision-Model Reflecting Educational Best Practices

The clinical decision model developed by the Behavioral Systems Intervention
Project was designed to (1) formalize procedures which professionals currently
use in an intuitive, non-specific manner (see Chapter 4); (2) incorporate available
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professional and legal-ethical guidelines; (3) synthesize existing empirical
data on behavioral interrelationships (sec Chapters 1, 5 and 6) and effective
interventions (see Chapter 6 and Cerer and Hanashiro, 1982); (4) allow for
the incorporation of a teacher's personal knowledge regarding each child's
behavior; and (5) requires simultaneous and systematic consideration of each
child's skill acquisition and behavioral needs while the IEP is being formulated
and revised throughout programming. The model is, thus, intended to reflect
current recommendations regarding educational best practices, in particular:
(1) the major emphasis is always upon teaching the child new skills, and
(2) the major emphasis is alwa upon utilizing least intrusive (or "normalized")
intervention strategi,:s which a e feasible in actual public school environments.

Figures 71- 73 illustrate the series of questions which the user must answer
in order to select priority goa's and appeopriate interventions on behalf of
children with multiple needs. The three levels of the model reflect differences
in the severity of the behavior, effects on potential child outcomes, and the
various professional and legal-ethical criteria relevant to the selection process.
Each decision point requires skilled judgements, for which data might not always
be available, eitherwith respect to that particular child or for a particular
behavior problem across children. The model is not intended to provide an error-
proof or rigid prescription for intervention; eventually, it may be possible to
recoomend that a certain behavior (e.g., finger flicking) should or should not
be modified based upon informatiu regarding the outcome of that decision for
a representative number of handicapped children, and it might be possible to
pinpoint specific strategies for use with specific behaviors, but available
information is insufficient to support such prescriptions.

The Flow Chart. The flow chart is organized into three levels, but all
decisions regarding excess behaviors begin at Circle A on Level I (see Figure 11).

Behaviors are not determined in advance to be at any particular level, although
those which fall into Level I will be clearest immediately to persons who know
the child. Whether or not a behavior is addressed at Level II (see Figure 12)
or Level III (see Figure 7.3) depens upon the answers to several questions, and
a Level III decision is the result of having dealt with all of the issues from
preceding levels. Thus the flow chart can be conceptualized as a systematic
movement through a sequence of considerations reflecting the seriousness of con-
sequences for either changing or choosing not to change the behaviors identified
during assessment.

Level I decisions focus on excess behaviors that po....e a threat to the life

of theail-For are likely to result in irreversible physical harm. Level II

decisions focus on behaviors that have direct serious consequence; for thi-Egild,
in that they may be dangerous to others or have potential for becoming more
serious in the future. Level III decisions focus upon behaviors whose negative
effects tend to reside in the child's social environment. The consequences of
these behaviors are indirect and include factors such as community acceptance
and damage to the environment. More information on use of the model is provided
in Voeltz, Evans, Derer, and Hanashiro (1983), and our manual details procedures
and individual examples for use by teachers (Evans, Derer, Voeltz, 8 Hanashiro,
(1982), but a brief summary of the behavior levels will be provided here:
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(1) Level I - Urgent Behaviors Requiring Immediate Attention

The first level of the flow chart (see Figure 71) considers the rela-
tively rare instances of life or health threatening excess behaviors which cause
irreversible physical harm. Behaviors such as eye poking and head banging could
be considered life or health threatening if they occur with high frequency or
intensity. Another example would be chronic vomiting with concomitant weight
loss. The collateral effect of weight loss i'lentifies this particular excess
as life-threatening. Without the weight loss kor other physical effects such
as dehydration or deterioration of the esophagus), the urgency of the behavior
is reduced, and the excess would be more appropriately considered at another
level of the flow chart. Behaviors that are neither life nor health threatening
are ruled out as priorities on Level I. The clinician (teacher or consultant)
and parents would then write IEP goals and plan and prioritize the curriculum
objectives based upon discrepancies between the severely handicapped child's
skills and those needed for maximum participation in targeted comm 'ty settings
(Brown, Branston, Hamre-Nietupski, Pumpian, Certo, & Gruene.vald, 979) With
the IEP formulated, the user moves to Level II, Circle D.

If a life or health threatening excess behavior were identified, the next
task is to select an equal power incompatible skill. An equal power incompatible
skill has two major characteristics:

1. The skill is topographically incompatible with excess behavior in
that the skill and the excess can not be performed simultaneously;

2. The skill generates sufficient opportunities for reinforcement,
thereby allowing it to compete with the excess behavior.

In order to identify an equal power incompatible skill, the clinician

needs to be aware of what reinforces the behavior and what skill could replace
it while maintaining the same level of reinforcement. With a behavior such as
chronic vomiting, social interaction in the form of negative attention or the
opportunity to play with the vomit may function to maintain the behavior. If

an equal power incompatible skill can be identified, the first choice for in-
tervention would be an ecological/curriculum component, in which the teacher
would train the skill while preventing the excess from occurring. This approach
can be particularly effective when vomiting is being induced by hand mouthing
or tongue and throat manipulations. A possible curricular intervention would
be the training of a leisure skill requiring object manipulation with both hands.
The physical redirection of the child's hands away from the face combined with
social praise and the intrinsically reinforcing properties of the activity
serve to identify the skill as incompatible and equal power. In the event that
the response can not be prevented, a curricular/punishment component would be
implemented in which skill training would be conducted simultaneously with
efforts to decrease the excess. An example would be teaching appropriate feed-
ing skills and momentarily removing the food paired with a verbal "No" when
the child begins the response chain that leads to vomiting.

If skill training can not be conducted simultaneously with efforts to
decrease the excess, the next decision point examines the possibility rf elimina-
ting the excess behavior through the reinforcement of its absence (differential
reinforcement of ot4r WNtivors, t4r PO). A major consideration in using DRO
is whether the v).vior 'N.:curs *t a low enough frequency or duration to

allow the r.in:or-Int bOlaviors. Only if the excess can not be elimi-
nated throup 'cr.e could a punishment procedure then be added to
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the program. If the punishment procedure does not produce a reduction in the
excess behavior, then a complete re-evaluation of the decisions and procedures
must be conducted. This would be an appropriate time for practitioners to con-
sider additional outside consultation. If the punishment procedure succeeds in
establishing control over the behavior, then the punishment procedure is faded
while continuing DRO. In the next step, an alternative skill is identified and
a program is implemented to teach the skill--differential reinforcement of in-
compatible behavior (DRI). Finally, the curriculum objectives are planned and
prioritized with DRI as part of the curriculum.

(2) Level II - Serious Behaviors Requiring Formal Consideration

On this level, guidelines are suggested for selecting priority goals from
among the more serious but not life or health threatening behaviors (see Figure 7.

2). These high, but not urgent, priority concerns are delineated by the immediate
and serious consequences of the excess. At Level II, the user ask the following
questions: Will the excess interfere with learning; is the excess likely to
become serious in the near future if not modified; is the excess dangerous to
others, and; is the excess of great concern to caregivers? If all of the answers
TO the questions are "no", a skill training program is designed and incorporated
into the IEP, and the excess behavior is monitored. The user would then proceed
to Level III, Circle E. If there is an affirmative answer to any of the previous
questions, a cost-benefit analysis of behavior change must be conducted.

A cost-benefit analysis considers potential child outcomes resulting from
a decision to decrease a behavior. For example, if the anticipated result of
decreasing verbal aggression were a decrease in physical aggression, then a bene-
fit would be realized. OA the other hand, a potential cost of decreasing verbal
aggression might be a decrease in positive verbal interaction. If the costs of
behavior charge outweigh the benefits, then the behavior must be accomodated.

.If the benefits outweigh the costs, then decisions similar to those for Level I
must be made: Can the behavior be prevented while teaching current IEP objectives;
can a new, incompatible skill be identified; can the behavior he eliminated
through DRO combined with a punishment procedure? If the behavior can not be
remedied through one of these three methods, a team re-evaluation should be con-
ducted and perhaps outside consultation requested.

(3) Level III - Excess Behaviors Reflecting "Normal nlviance"

Level tII considers secondary excess behaviors (see Figure 7.3). This level

offers guidelines for dealing with excess behaviors whose negative effects tend
to reside more in the child's social environment and whose presence does not
directly threaten others or interfere with learning. Finger flicking or object

banging might be considered on this level. After identifying the remaining ex-

cess concerns, the user asks the following questions: Is the excess not improv-
ing or getting worse; has the excess been a problem for some time; does the ex
cess damage materials; does the excess interfere with community acceptance, . d;

would other behaviors improve if this excess improved? If all the answers to
these questions are "no", then the IEP would continue as planned( i.e., the IEP
would not be modified to include an objective t, ..l'i.e.:rease the excess behavior),

and the excess behavior would simply be monitors'. If there is an affirmative

answer to at least one of these questions, the user should then consider whether
the child can change without major costs to the child or program.
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The cost-benefit question on Level III examines the seriousness of the
behavior, potential increases in other equally serious behaviors, and the pro-
portionate program effort which would be needed in order to successfully modify
the behavior. Level I and Level II behaviors involve consequences serious
enough to warrant intervention regardless of whether or not the resultant use
of staff time and resources represents a major inconvenience for the educational
program. Level III behaviors have already been determined to be relatively
minor in terms of consequences for the child, since answers to the more serious
questions at Levels I and II were all negative for these behaviors. Thus, it
is often not appropriate to use valuable program time and resources-- which are
needed to teach the child new skills--to modify a Level III behavior. The user
should consider the possible collateral effects resulting from efforts to change
the behavior, what behaviors would remain in the child's repertoire if these
behaviors were eliminated, what type of environmental restructuring can take
place that would prevent the excess yet maintain efficient use of classroom
facilities, staff time required for change, etc. If the behavior can be changed
without major costs to the child or the program, the program changes would be
incorporated into the IEP. If the child can change only with major costs, the
excess behavior would be monitored and the IEP cuntinued as originally planned.

SiMMARY

The flow cher* is offered as a means for teachers, psyc..ologists, and
other behavior modification professionals to organize the various factors
involved in selecting priority goals and making intervention decisions.
Rather than providing ansi.ers, it specifies important considerations which
must be addressed with regard to each c!.,1d and each situation. In the ab-
sence of conclusive empirical data to support particular goal selection deci-
sions, clinicians will still reed to exercise their best professional judge-
ments. We are currently working with several teachers who are using the model,
and their input will be utilized to develop a revised version. One of the
studies planned for the University of Minnesota Consortium Institute for the
Education of Severly Handicapped Learners involves an experimental investiga-
tion of feasibility (for puldlic settings) and effectiveness (for child out-
comes).

In any event, decisions on whether or not to intervene with a particular
behavior should not be based on the success patio of a particular intervention,
nor should a behavior be evaluated in isclation without considerati,A of the

child's total repertorie. Rather, the decision process can be approached
from a perspective that ihtegrates available empirical evidence, a comprehen-
sive needs assessment, systematic analysis of the seriousness of the behavior
a consideration of potential child outcomes, and concern for ethics and legal
precedent.
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APPENDIX A

Behavioral Systems

Observation System
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Observer I System:

Pu;:t1 Affect/Attention plus Excess Behaviors
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BEHAVIORAL SYSTEMS INTERVENTION PROJECT

Behavioral Definitions
3/20/80 Revision

Observer 91: Pupil Affect/Attention plus Excess Behaviors

APPECT'(lst digit)

0 Neutral--no discernible expression on face.

Happy/Excitementsmiling, laughing, vocalization accompanied by broad smile.

2 Sad/Distresspouting mouth drawn out and down, quivering of body, brows fur-
rowed.

3 Anger--jaw set, facial features contorted, face may become flushed, body may
tense, voids on neck and arm may protrude.

VISUAL REGARD/ATTENTION (2nd digit)

0 Spacenot focusing on anything in particular (e.g., staring at blank wail)
for two or more seconds.

listent Object--eyes focused on object(s) located further than arm's reach
for 2 seconds or more.

2 Proximal Object--eyes focusd on object(s) within reach for 2 seconds or mote.

3 Self (nq object)-eyes focused on body or body part for 2 seconds or more.

. 4 Peadhereyes focused on teacher for 2 seconds or more.

S Non-Teacher Adult (includes observer)--eyes focused on adult(s) other than
teacher for 2 seconds or more.

6 Peer/s--eyes focused on peer/s for 2 seconds or more.

7 Eyes closed (minimum of 1 second).
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Observer #1 Definitions
3/20/80 Revision

EXCESS BERAVIOR/VERBALIZATIONS (3 - 4th :igits and following)

01 Body rocking (sitting, kneeling, crouching position)--moving in the trunk
from hips or waist, rhythmicall; back and forth, or side to side.

02 Body rocking (standing)--moving entire trunk (may actually lift each foot
slight3y off the floor, alternately) or moving trunk from the hips or waist
back and forth, or side to side, 2 or more cycles.

0..$ Spinning self (slowly)--slowly twirling self in a full (not rapidly enough
to lose balance) circle, taking 2 seconds or more for one cycle.

04 Spinning selfgrapidly)--rapialy twirling self in a full circle, taking
less than 2 seconds for complete cycle.

05 Jerky movementnon-purposeful movement which interrupts previous "flow"
of activity (includes loss of balance while sitting, walking, etc., may
'catch" self or actually fall).

06 Body limpness and floor sprawling--child does not support body weight
(limbs lose muscle tone, become "dead weight" when liften, i.e., "passive
resistance"). Includes child sliding out of chair.

07 Leg/feet swinging (may include foot tapping, leg tapping against table
leg, etc.)--swinging of leg at hip or knee and /or feet at ankle and/or
tapping foot/feet on floor or against table leg.

08 Bear walking (on all fours)--feet and open palm on surface, bent at waist,
propelling self vsing feet and hands, 2 or more cycles, or standing in
position for 2 seconds or more.

09 Toe walking/running--walking/running 2 or more steps on balls of feet or
toes, heels not touching floor.

10 Hand clapping--pounding or clapping of hands together.

11 Hand/arm flappingmoving hands/arms rapidly in "fluttering" motion with
movement in wrist, elbow and/or shoulder.

12 Hands pressed on ears - -hands or fingers pressed on ears, where impression
of behavior is that child intends to block out sound as a functional pur-
pose.

13 Finger (hand) flicking--repetitive finger (1 hand) movements, one or both
hinds, child may / ay not watch rand /s.

14 Finger rubbingrubbing of fingers and thumb (finger/s and thumb or fingers
need to touch each other in back and forth motion for at least one incid-
ence).

15 Finger tappingtouching surface or body part with finger/s or fingertip/s
in a forcible fashiou, 2 or more times.

16 Peering at object/person through finger/hand opening--peering at object/
person through an opening formed by child's hand /fingers.
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17 Sky or table writingmovement of fingers as if writing or drawing in
the air or on surface, generally with index finger.

18 Hair flicking/misting (own)--fingers and/or hands flicking hair, more than
cone cycle.

19 Pulling/twisting clothing (own) grasping own clothing, holding grasp for
one second or longer; may twist clothing around fingers and/or hands.

20 Pulling /twisting ears--grasping and pulling at ears.

.21 Rubbing eyes -repetitively rubbing eye/s with palm of hand/s or surface of
fist of hand/s; includes eye tubbing with flexed fingers (not fingertips).

22 Pulling eyelash--grasping eyelash between thumb and fingers or between
fingers and pulling away from eye (may either release eyelash with pull,
or may actually pull eyelid away from eye slightly with pull).

23 Rubbing face, nose, mouthrubbing fingers/hands across facial area (from
ear to ear, and top of forehead to chin) in more than one cycle; or holding
hand/finger/s in contact with face for more than 2 seconds.

24 Nosepickinginserting finger or object into nostril, at least 1/8 inch
deep; repeated insertion of finger or object; repeated scratching of nasal
passage, or insertion of finger or object and repeated scratching of nasal
passage.

25 Mouthing body parts -moving lips on and/or over a body part, inside or
against mouth: body part must be visible or body part covered by clothing
(e.g., foot in sock, shoulder in shirt, etc.).

26 Mouthing objectsmoving lips on and/or over a (nonedible) object (even-
though part of the hand may also be in contact with mouth/lips, code 26
if object is in mouth), inside or against mouth; object must be visible.
Include mouthing of clothing which has been stretched from usual position
and is being neld in the mouth by the child (e.g., shirt wrapped Around
hand).

27 Hair pulling (own)--grasping and tugging at own hair.

28 Scratching/picking skin--scratching of body part (with fingers and/or
deliberate intense rubbing of body part with hand).

29 Genital touch/masturbationrepeated touching/rubbing of genital organs
or clothing in genital area; or holding nand /s in contact with genitals
or clothing in genital area more than 3 or more incidents within a one
minute time period.

30 Eye poking--poking around edges of eyes and/or pushing in on eyeball,
using tips of finger/s or object.

31 Ear poking--inseting finger or object into car, st lenschalf inch deep,
where intent does not appear to be blocking out sound.
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32 Biting self (attempting also)--biting or attempting to bite own body parts;
may or may not break skin.

33 Pinching self--grasping fold of skin between fingers or thumb and finger/s,
applying pressure to fol4 of skin.

34 Face slappingslapping of face (ear to ear, forehead to chin area) with
hand /i object

35 Head slappingclapping of head with hands (fist or open handls) or object.

3( Head banging -- banging of head against an objector person,

37 Body slapping (not head /hands) /body rubbingslapping of hand/s, fist /s
against body part other than head or face (e.g., slapping palms against
thighs); rubbing of feed, fingers, hands or fists against body surface in
back and forth or up and down motion; 2 or more cycles.

38 Choking self--grasping own neck with hand/s, and applying pressure to wind-
pipe.

39 Digging--poking in rectal area; pulling at clothing in rectal area, two
or more times or lasting longer than 2 seconds.

40 Crabbing at others (includes clothing) -grasping another person's body part/
clothing In a forcible fashion, holding grasp for one second or longer.

41 Crabbing object (attempting to )--grabb1ng objects other than appropriate
man'pulation of instructional materials during a task or manipulation of
t during free play. Includes taking materials the teacher has indicated
shv ld not. be taken and taking a peer's toy away during free play.

42 Pulling ether's hair--srasping, tugging at another's hair.

43 Hitting onheris--hitting another person/s with body part (arm, ha-d, foot)
or an object being held.

44 Pulling/pushing other--pushirg a person by laying hand/s on his body and
forcibly applying pressure; person may/may not move; grasping another's
body part/clothing and applying force toward the source of the force, per-
son tray /may not move.

45 /ruching other--grasping fold of skin of another person between fingers
or thumb and finger's, Applying pressure to fold of skin.

46 Choking outer--graspin.; another person's neck with hand/s, applying pres-
sure to windpipe.

47 Smelling other--',ringing body par:/person withi'. 2 inches of nose or mov-
ing nose within 2 inches of an object.

48 Mouthing other--moving lips on and/or over anorher/s body part inside or
against mouth; body part must be visibla.
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49 Biting other (attempting to)biting or attempting to bite body parts of
another person; may or may not break skin.

50 Shadow playmovements of object whi.le observing its shadow for more than
one movement cycle or for longer than 3 seconds; may involve moving head
while watching shadow effects (e.g., moving position of head and watching
chair rung shadow movement).

51 Smelling object -- bringing object within 2 inches of nose or moving nose to
within 2 inches of an object,

52 Object banginggrasping and banging an object against a body part, surface
or another object.

53 Object tapping--tapping of object/s against a surface.

54 Object flickingmanipulattne an object rppidly in "fluttering" motion, move
ment in wrists/elbows/fingur

spinning--acting (won an object so that it moves in a circular motion
for one or more cycles.

56 Object droppioggrasping and releasing of object from a distanle abov- a
surface,

57 Throwing objectsgrasping and forcibly releasing an object causing it to
rap4dly move through space.

58 Sweping object /s off surfecabringing arm/hard across surface swiftly push-
ing object/s to the side of or off surface _nto floor.

59 Tipping over furniture--acting upon a piece of furniture causing IL to fall
OVEt.

60 Cry, no tearswhining, moaning, sniffling for 5 seconds or more or 2 or more
times during a 1 minute period.

61 Cry, tears -- whining, moaning, snifflint, for 5 seconds or more or 2 or more times

df.ng a one minute period. Must includt welling of tears tearing.

62 Shriek/screamsharp, shrill, loud cry (above conversational level); may be
abrupt with short d.r-dcion or prolonged, continuous duration.

63 Crunt low volume aubglotta1/31cttal sound produced when air forced out of
mouth and/or nose.

64 Blowingblowing air out of mouth with/without saliva and/or tongue protru-
sion.

6S Vocalization. suhglottal and glottal (includes humming)--vocalizntioa pro-
duced mainly :n tie throat with no visible tonwie, lip, teeth movements in-
volved; most will be vowel sounds ("ea", "oo", "hrnm ", etc.) and single- 'syllable;

not identifiable words.
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66 Vocalization, supraglottat--vocali7ation involving visible movement/contact
with tongue and teeth or lips, lips and teeth, lips, etc.; most will be con-
sonant plus vowel sounds ("ba-ba", ma-ma", etc,) and may be multiple syllobles;
not identifiable words.

67 Clicking ncalization (tongue/lips)--loud, popping sound when tongue quickly
drawn from roof of mouth and/or clicking sound when tongue quickly drawn
from teeth to back of mouth (tongue movemcr. need not be visible); or click-
like sound produced by expulsion of air with friction between side tongue
surface and teeth.

68 Echoed verbalization (immediate)--repeats wording said by instructor, peers,
etc during present observation period.

69 Spontaneous verbalization - - identifiable word/s spontaneously uttered by the
child (not imitations of peer/teacher verbalization),

70 Facial grimace (includes squinting)--contortion of facial features, including
squinting, furrowing eyebrows, wrinkling rose, drawing corners of mouth out
sod down; look may appear suddenly "excited,"

71 Eye crossing/rollingbringing pupils of eyes to inside cornet.; of eyes and/
or moving pupils of eyes on sockets in different directions (in more than
one cycle),

72 Staring/gazing--nolding a fixed, glassy-eyed look for more than 3 seconds.

73 Saliva swishing (4rooling)--audibly swishin% caliva in mouth, and/or visible
saliva, visibly escaping from corner/s of mouth.

74 Rumination--regurgitating food into mouth; may either re-swallow material or
actually expell material from mouth.

75 Teeth grinding / clicking-- audibly vrinding and,, /')r rapidly closing teeth to-

gether (mouth may be shut tight.y or ::et in a grimace).

76 Chewing/sucking hairplacing of own hal: into19r against mouth,

77 Pica--eating nonedibles, chewing (one or more chewing movements) and/o:
swallowing noneoible materials; object must have been visible (e.g., bits
of prper, material from floor, must be small enough to swallow.

78 Head weaving /slinking -- movement ',f head in a side to side or front and back

motion for 2 or.more cycles; or pronounced, full r"-cle motion or figure
eight pattern motion of head, one cycle or more.

79 Head dropping - -head drops abruptly forward or backwards, chin toward chest
or neck stretched, iaciny ceiling.

80 Gesture /sign -- specific body movement representing a word; either familiar
gesture (e.g., pointing to toilet) or trained symbolic gesture,

81 Sign and voall7arion--311 vocalizations which are simultaneously paired with
a sign or gesture.
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$2 Lint picking--grasping piete/p of lint from a surface (e.g., table top,
floor, clothing), one or more cycles.

83 Swearing manipulation and spreading of feces.

84 Temper tantrums -- thrashing arms and le&s, loud screaming and/or crying,
accmpanied by thrashing body movements.

85 Breaking objectmanipulating an object causing it to crack/break into
pieces.

86 Tongue movementsmoving tongue around mouth and/or moving or holding tcngue
over lips for 3 seconds or more or 2 or more times during a 1 minute tine
period, not connecter. with either functional vocalization or eating, drink-
ing; chewing-like motion of mouth (tongue may or may not be visible) not
connected with eating, vocalization or drinking.

87 Tearingmanual ripping of a material (e.8., paper).

88 Bolting--physically moving away from control, authority of another person
(e.g., running away from teacher while being led from one task to another,
leaving chair during instruction, etc.), a designated area where student
should remain.

89 Pounding on object/surface (include body throw against ocject/surfact)--
forcible hitting a large object or surface with body part other than finger-
tips (e.g., hitting a table with fist or open palm, kicking a table leg, etc.)
Includes body throwing against an object/sutface (e.g., wall, table, door, etc.)

90 Strippingcomplete removal of clothing, or definite attampt to at least
partially remove clothing (e.g., pulling shirt with neck opening up to arm-
pits with chlst showing, opening a front-closing shirr, pulling pants down
to a point where buttocks ace visible, unzipping pants, pulling off shoes
or socks, etc.)

91 Jumping/hoppingrapid up and down, verticle motion; in standing posIton,
entire brdy moves. feet may or may not actually leave floor surface. In

sitting position, involves verticle jiggling--type movement of head and
torso.

92 Object rubbing--rubbing object/surface with fingers or hands for 2 or more
cycles or twice in a 30 second time period, e.g., fingertips in back and forth
motion across toy surface, pates of hands rubbed side to -ide, back and forth on
rug c.! floor surface

93 Finger/hand posture/finger touch -- posturing of hand/s and/or fingers in
rigid position for one second or more; restricted to finger/hand posturing
or may also involve rigid positioning of arms shoulders, back, etc.

94 Climbing -- physically polling self on or over furniture and/or equipment.
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Notes:

1. When any excess behavior occur:: as described by the defini':ons, enter the
appropriate code regardless of the following conditions:

a) Teacher instructs. e.g., "Clap your hands."
b) Teacher shapes, e.g teacher physically guides the child CO flap his/

her hands.
c) Teacher approves, e.g., "That's good talking" in response to screlming.
d) Behavior seems appropriate. e.g., spinning a top, "mouthing" balloon in

order to blow it up.

2. Code the following behaviors last when e..erOg multiple hel:aviors.

a) vocalizations and verbalizations
b) gestures, signs
c) saliva swishing/drooling
d) leg swinging
e) sign and vocalization

3. When behaviors rapidly follow one another, with less than one second between
behaviors, they are to be coded as one sentence. When there is more than one
second between behaviors the break button should be pushed.
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Observer #2: Pupil General Plus Environment

POSITION IN SPACE (1st digit)

0 Lyingreclining posture with both trunk and limbs making =tact with substrate

1 Sitting--pcsition in which body rests primarily on buttocks

2 Crouching /kneeling ---

Crouching-- position in which body rests primarily on the feet with the knees and
hips flexed and legs drawn close to the body
Kneeling -- position in which body rests primarily on the knees
(includes crawling position without movemfmc)

3 Stanangposition in which the body rests primarily on one or both feet, legs
relatively straight and perpendicular to the substrate

4 Crawlingmovement forward/backward on hands and knees propelled by the limbs
(2 cycles or more) (includes scooting on buttocks)

S Walking moving the body forward/backward at a moderate pace, placing one foot
or knee on the floor before lifting the other. Includes walking in a circle.

6 Running, lumping, hopping
Running -- moving the body forward at a rapid pace with both feet off the ground
simultaneously during each stride (2 cycles)
Loco-jump/hopping-moving the body suddenly upward or horizontally by leg and foot
extension, landing on one or two feet

CHILD RESPONSE (2nd digit)

0 Undifferentiated/Neutralno response; no engagement in any type of behavior

I Excess behavior-- engagement in any of the excess behaviors listed for that
child (note: does not inclvde vocalization behaviors)

2 Excess + On-Task Appropriateengaging in any of the listed excess behaviors
(excluding vocalizations) while simultaneously focusing eyes on task and/or
materials and/or teacher for at least a 3 second period; attempting to perform
or performance of task required (e.g., swinging leg under the table while giving
the requested shape to the teacher during an instructional task)

3 On-Task Appropriate--eyes focused on task and/or materials and/or teacher for at
least a 3 second period; attempt to perform or performance of task required
(includes incorrect and approximate responses, i.e., matching red to green)

4 Otf-Task Appropriateappropriate play or manipulation of task materials but
no attempt tc prform specified tssk objective (e.g., child required to throw
ball to instructor bat instead bounces and catches ball repeatedly)
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OBJECTS IN VICINITY* (3rd digit)

0 None--no visible extraneous objects present (toy, equipment) other than
necessary, usual furniture such as desk, chairs,etc.

1 Program material/s--materials, toys equipment, etc., which the teacher has
presented in the situation for instruction during the present period with that
child and/or peer/s

2 Toy/s--objects or equipment child can manipulate during free time; not used for
Instructional purposes during persent period, may be identified .s "toy" as a
child-selected item (e.g., piece of string being flicked)

3 Food/Drink--any edibls which are visible to or in c. $tact with the child (e.g.,-
in child's hand or mouth; in cup on taiJle in front 04 child)

4 Program material's + Food /Drink -- presence of both materials (see code 1) and \*

any edibles (see code 3)

S Toy/s + Food/Drink--presence of both objects (see code 2) and any edibles
(see code 3)

6 Program material/s + Toy/s--presence of teacher selected program materials,
(see code 1 above) and object /toy (see code 2 above)

7 Program material/s + Toy/s + Food/Drink--presence of teacher selected program
material/s (sea code 1 above), toy (see code 2 above) and any edibles (see code
3 above)

TEAC'IR RESPONSE (4th digit)

0 N/A (not present)--teacher not in vicinity

1 Neutral--no visible, audible discernible "affect" /expression by the teacher

2 Neutral plus Contact--no audible, discernible expression by teacher while
physical y touching zhild

3 Neutral Mand--instructional verbal commard and/or gestures given by the teacher
with no significantly audib%e or observable i,os.tive/negative expression,
including an instructional 'latency" (waiting for the child to respond) of
approximately 3 seconds if teacher behavior does not change

4 Neutral Mani + Contact--neutrP1 mend (see code 3) while physically ruching child

S Approval--facial and body gestures which indicate approval/positive affect (e.g.,
smiling, clapping); may or may not include verbal positive social reinforcement
(e.g., words like "Cool!" "Nice work!" or vocalization, e.g., "mmm" as child
eats primary reinforcer", but after su..h a verbalization a new code is entered
only if the teacher's affect changes--not merely because teacher is no longer
talking--or if code 6 occurs

*"Vicinity" should be defined as within child's LastAiate sphere of influence ald/
within the child's reach without a major change of body position. In most cases, at
object in "vicinity" would be in view within arm's reach of the child; exception:
child is seated across from another child engaged in ball play - -ball considered in

vicinity as long as it remains in play between the valildren
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6 Approval + Contact--teacher approval (see code 5 above) while physically
touching child (e.g., pats child's head, kisses, hugs child, etc.)

7 Disapproval--facial and body gestures which inZicate disapproval /negative
affect (e.g., frowning, shaking head, etc.). May or may not iiclude negative
verbalization (e.g., "No, stop it!", "No biting!") or vocalization (e.g.,
"ouch! "), but after such a verbalization/vocalization a new code is entered
only if the teacher's affect changes -not merely because teacher is ao longer
talkingor if code 8 occurs

8 Disapproval + Contact--teacher disapproval (see code 7) while physically
touching child (e.g., physical restraint, putting child's hands down, etc.)

9 Attending to peer/ignoringall of attention is focused on peer; or may be
deliberate non-reskonding, refusal to attend to, avoid attending to, avoid
interacting (verbal and physical) with target child (e.g., teacher turns
away from child for 10 seconds in response to excess behavior)

PEER RESPONSE (5th digit)

0 N/A (not present)--peer not in vicfnity

1 Neutralno visible or audible response to vAbject's presence; no attempt to
interact with subject

2 Approach- -looks at subject for at least 3 seconds; (attempts to) verbally
and /or physically interact with subject. May vocalize, smile while looking
at subject, reach out and (attempt to) touch subject, move to decrease the
distance uetween peer and subject

3 Avoid--increases the distance between hIalsO.f and subject; physically moves
away from subject, refusal to interact verbally/pitycically with su1-40et (e.g.,

pulling arm away in response to touch by subject)

4 Aggression- -makes physical contact/verbal action which amy result in injury
to subject or intent to hurt subject (hitting, shoving, pinching, scratc1...ng,

verbal taunts, swearing, etc.)

5 Protest minus Avoid/Aggression--peer exhibits distress, upset by obvious
crying or other vocalization, facial expression. etc., 4.n response to target
child's behavior, but does not actually physically move away or pull away from
target child (which is code 3) or strike back at target child (which is code 4)
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NOTES

1 The following definitions sti.,uld be referred to when determining On Task

Appropriate verses Off Task Appropriate play behavior.

Doll

Pull-toy

Busy box

Ball

Bolster/
Pi3low

Stacking
rings

OnTask Apprspriate

Cradles, rocks, hugs, strokes hair,
pats back with doll on shoulder,
pretenis to feed, bathe or dress/
undress.

Pulls toy by thv. string causing
wheels to turn on floor surface,
holds/pushes train and rolls it
along surface.

Opertttes or attempts to operate
any of the various devises, e.g.
turn the dial, press the lever,
etc.

Rolls, tosses, catches, bounces
or kicks the ball.

Sits on, lies, over/on, bounces on,
hops on, jumps over.

Puts rings on or takes rings off
column in any order.

Off-Task Appropriate

Holds in a fashion other thaw as
a baby, e.g. upside down by feet,
pulls at body parts, rolls doll on
floor, etc.

Bobs toy up and down by pulling
string upwards, pustws toy with
wheels not in contact with floor,
turns toy over and over, etc.

Makes physical contact with the
material but doesn't attempt to
operate the various devices.

Holds ball.

Physical contact without any
conscious attempts to nse, e.g.
halppeLs to be learning against it

Manipulates rings in some fashion
e.g. transfers from hand to haud,
picks up and holds, squeezes.

2 When Off-Task Appropriate behavior occurs wit any excess behavior, c.de
only excess.

3 Determine child response only on the basis of the task command and the child's
response, not on the basis of the teacher response. E.g. teacher says, "match
the cards", child picks up card while looking at it and matches to a sample,
teacher says "no, it's this one". This would be olded as 3,0n-Task Appropriate
since the child attempted to complete the desired response. If the child had
taken a pair of scissors and cut the cards, it would be coded as 4, Off-iask
Appropriate.

4 If a behavio: changes rapidly (e.g. teacher approval, disapproval, approval)'
with less than one second between behaviors, the first behavior .vded can
remain. Do not begin a new sentence on the basis of fleeting changes in behavior.
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